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learning of less than  the  number of t a sks  p r e s ent e d ; (3) the s t a b i l i t y  of
the memories formed as det ermined  by r e t e n t ion  t e s t s  over a few m i n u t e s ;  (4 )
if d i f f e r e n t i a l  encoding of the  t a sks  occurred as a consequence  of l l a v i ” g
d i f f e r e n t  r e t en t ion  t e s t s .  The number of t a sks  s p e c i f ie d  to be learned
differ ed , w i t h  four tasks always p r e sen t ed . In  other  cond i t ions , the  number
of tasks presented varied as well as number specified for learning .

The resu1t~ showed that the effect of certain intratask independent
variab les was much the same as found when the tasks are learned s~ tsg1y .
For example , the spac ing  e f f e c t  occurred p e r s i s t e n t l y  under a wide  v a ri e t y
of condit ions , including inc idental learning . There was no measurab le  for-
g e t t i n g  over severa l  mi n u t e s  b r  UI1 ~ of the  tasks despite the fact that the
r et e n t i o n  i n t e r v a l s  wer e f i l l e d  w i t h  oilIer m emory t e s ts . Inc iden ta l  l ear n in
occurred , but it was not g r e a t  in an ab s o lu t t  sen s e .  Evidence  ior d i f f e ren -
t i a l  encoding appeared bu t  it was not a consequence  of the s imu l t aneous
l e a rn i n g  of tasks because  t h e  same ev i d en c e  appeared  when the tasks were
learned separa te ly .  As mig l)t h ave been a n t i c i p a t e d , t h e  r a t e  of a c q u i s i t i on
01 any one t a sk  decreased  as the  number  of oLh e r  t a sks  be ing  learned in c rea s  d .

Manipu la t ions of stud y t ime  led to some p u z z l i n g  f iu d i n g b . When a
sing le task  was presented , recall increased directl y from 5 second s of
s tud y t ime  to 20 se c oi d s  of s tud y t i m e , but  ne i t he r  r e c o g n i t i o n  nor f r equ & ’nc

~ud gn ien t s  was i n c rea s e d  by stud y L ime beyond 5 seconds .  N e v e r t he l e s s , per-
for unanc L  for  th e  l a t ter  two t a sks  in c reased  over  t r i a l s .  Fur thermore , d e s p i  e
t h e  f a c t  t h a t  t h e  p e r f o r m a n c e s  d id  not  i nc rease  as s tud y t i m e  inn r e a s td  be-
y ond 5 seconds , p e r f o rm a n c e  was bet~~cr t han  Wh en bo th  t a s k s  were  I e a rned
s im u l t a n e o u s l y wlt1 i a ~U - s e c o u d  exposure  period .
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The S imu l t a n e o u s  Acqu i s t  L i o n  of I qu l t  ip i c Meunori  Cs

B en t o n  J . Underwood and Robert A . M almi

The research to be repor ted  he re  was L i e d  to an expe r imen ta l

paradigm that differs somewhat front parad i gms cousunonly used to stud y

the functional properti es of th e human memory system . Therefore , the

procedures defining the central condition w i l l  be desc r ibed  at O n c e .

The s u b j e c t s  were  t o ld  tha t :  t h ey  were to imagine they were taking a

r i d e  th rough  an u r b a n  area , in such  a r i de  ( t h e y  were f u r t h e r  t o l d ) ,

it. would  be expec ted  t h a t  many d i f fe r e n t  events would  be perce ived ,

b u t  that  four parti c u lar c lass es of s t i m u l i  ( e ven t s )  were to be ox-

h ib i t e d  in  t h e experiment . These were t h e n  de s c r i be d  to the  s u b j e c t s :

1. Company names , a l l  of w h i c h  we ’re f i c t i t i o u s , c o n s i s t i n g  of

two words ;  fo r  examp le , V i c t o r  C a r p e t s .

2 .  T r a f f i c  s i gns , or s igns c a l l i n g  a t ten t i o n  to p o i n t s  of i n t e r e s t ;

fo r  examp le , EX IT RAM P and CIVIC PLAZA.

3. S t a t e  names as mig ht  be seen on l i c e n s e  p l a t e s .

4. Names of streets.

These stimuli were presented on a series of slides . Each slid e

c o n t a i n e d  i t em s  from three or four of the four classes , and it is this

I i t t  w h i f e h i  has led i ts  to speak oi s [mu ! t au c o u s  l e a r n i n g . In t i le  c e n t r a l

eou i d  i t  i o n  t h e  s u b j e c t  was told e xa c t l y how l e a rn in g  was to be measured

at t he  c oup l e t  ion of the “ride .” These uue~usurements consisted of the

n e a l  1 of  company names , r e c o g n i t i o n  of t r a f f i c  s i gns , es t imn at ing t h e

I r e q u~~ncy  w i t h  which state names ilad aecurred , and de s i g n a t i n g  the  order

il l  W I l U  h i  siteet fldIllt S had h e n - n  secfl  
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It should be noted that we are not dealing with a confounding of

var iables . That is , the manipulation of us e spacing variable is quite

clean. It is simply being manipulated in a context where the subject

is involved in acquiring information (traffic signs , state names , street

names) that has nothing to do with the  spacing variable . If a spacing

e f f e c t  emerges und er such  c i r c u m s t a nc e s , it would seem that this plueno-

issena could be desc r ibed  as being robust , or of high in tegrity.

lnc idental learning . Our memories must includ e an enormous amount

of information that has been acquired incident all y. This statement is

not easy to docuiusent , but several different ways of viewing the matter

would attest to its truth value. It seems quite unlikel y that the pr i-

mary content of memory consists only of events which have been accouus-

panied by a personal command , “I must  remember that .” Furthermore , time

long history of experimental work on incidental learning shows that

incidental memory for certain t asks  may , under certain circumstances ,

be as firm as will memor ies  e s t a b l i s h e d  intentionall y. It is not our

intent to review this work here; rather , we are interested at this point

onl y in  a s s e r t i n g  tha t  it does not seens unreasonable to believe that our

memories would be of marked ly different character if they were cons t i -

t u t e d  onl y of information established under clear intentiona l conditions .

S t i l l , eV e f l  a ccep t i ng the  p e r v a s i v e n e s s  of inc i d e n t a l  l e a rn ing , it

is not without interest in ask about situations in which some minima l

a m o u n t  of information processing occurs but in which no residue of this

information remains in memory . Any radical view of a short-term memory

as a mere holding system mi ght also include the notion that information

can be processed to some leve l without any consequence for a so-called

-~~ ~~~~~~~ - ——-‘— ~~~~~~~ 
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s i”  L S I V - f  .‘ d .  F u t t l e - r i t t i t , . he - u s n i - s i  a l l  t . , 1 !  , ‘ 1  i l l i  I n h i l i l i l  i t . l L l l l l l Y . u-v , I ’

- i t t ,  C t h ~ - L e S I S  0 5  , l l e ! I d i  l , u l S l ’ d 1 , 1 1 ,  ‘it i , i ss. ulI y W i- st  , l V t - m l ,
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what ev er was learned isuc id en tall y would be’ said by c on v e nt  ion to h a ve

be eli a p a r t  a f l o n g  — t c l i i i  ssse sss o ry

Iiude:pcndemi ce: of priice’sses . The I i ssal m a il er of hilt ial inter est

concern ed  the corre Lit  I il i ll , a sr iu n g  rise performance score’s for the tests

of intentiona l learning to: tile tour tasks . Assume a serious subject

Wise) , i: i n s t r u c t  ~‘d , I r h ~‘d L u  1 c -u ris as n i n t h  US l I e  ce)u Id aboms t n-~ ch s n - I

il l mat i i  Ia IS W i  t t l  i l l  t h e  t j n~e a 1 1 owed , Substa ntial corre 1 at ions aniosig

t i l e  perform ance score’s could argue [or ii~~~~~ ’ iie’rjl le~i rsli sig factor or

I n c  a s i n g l e  pro cess or siiec h iaui is ssi u u i d e r l y i s p~ L i l t ’ le a rning of all tasks .

it , at t h e  o th e t  extreme , t h e  correlations arc zero , i t  could imp ly

{uui’ ind eip esid e : iuL j)ruen’sse’s or med ian i s s iu s  u n d e r  l y ing t h e perforisianc e- u s i

t i l e ’  f air Such  e v i d e n c e  irsig hi t also bc used to argue: against a

5 5 i 1 [ ’ l e  ~ y s t e - l r l  f o r  processi ng i n f o r i s i a t i u n .  Thus , a l t h o ug h c u r i o -

sity ij i . r  r e a s o n  b r  u n der t a k i ng t i l e ’  i n i t i a l  s t u d i e s , i t  was

b e l i e v e d  u n i t  t he  I i s l e ]  in g s  w o u l d  no t  b e w i t i i o n u t Se) s l le  t h eor e tica l i l s t e ’re’s t

a r id v a l u e - , saul Ui is beli e f was siressgthenenl as s u c c e s s i ve  s e t s  a t  d~~t~~

We ’re ex~~i i i s i t e d

R , - I  steel  W o r k

A cons ii ‘-r a t ins of H u e  b a s i c  parad  igs ss and L i i i -  v a r  i , i t  i o n s  of  i t  I s .

w h i c h ,  t h u  su b j .  c I  w ; I : ,  l o s t  rut-t ed to le:11C51 wil y So nic  ol t h e :  c1~~s~~t s  ol

; t , i L t - r  i s is  s h i w ; ,  t h a t  Liii re was ap p a r e n t  c e l nt a e L w i t h  a suis i s ib c ’ r o i  pis euso —

- ‘ i - i a~~ci p r . e ‘ - d a r t s  d u , - se ’t ’ Ib e ’d i n  t h e ’  I I t c r , u t u r e -  . W t ’  say ap p a r e n t  b e: —

c I i i ; -. e-  i i i  l i i  I I i i  e u s s t . u e ’t . is far ii-s s t h i ami 1 i r mus . ‘iher i is sisssp ly not  a

bod y u l lit n’ r iti s r u  e a u i u  , r t ~ d w i l l s  t h i e ~ l c a r u m i u u g  a t  s e v e r a l  t a s k s  sj s i n i l ’-

t a l l ,  u u I I t , i~~~~, At 1 11, 1 1’ , l h ’ - , t r , l e t  leve l , howe ver , i t i S  q u i l t ’ p~ ssib lc

- -
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t h a t  c iu t’  ‘0  ~nl 1 1 , 111 c a ’  I d  ‘ r a d u i c ,  J I i l i ’ i t a l t e  1 1 , 1  I b i , ~ ’ ~H - - i i i ’ i r l e , i l  ‘ , ‘ u s  ,

e e p i i t ~i 1  l~ U t  Lit e e t  H ’  Ir e t ’ i l l i ’, ~‘a r k .  u t - I ,  L l i t i u ~~ ’i u SiaSt. - ‘ 1  1 111’ ‘5 ‘ - V I  al l

I R I S  ‘ I t O dc~ l t i  a i t l i  t e ; - , ,r ’ ,- u ! .  t i c - i , : , ; j i i d l i u,s t  i t  I i  1 , 0,  ‘ V t  -

i r l i s t u d i e s  a t  11 Cc  - [ s t ~ Oll  i t )  r e L tt i v c h ’, S l l i i ~~~I e s i t  It H ill S . L u l l , ’ 01 t h e

c t l s l c ’p t s  . t i : - ~~’c  I J i e d — . 1 1 1 t t l i S  [iCcVLOUL w o r k  R h !  I , ’ i ; e i p L t~~au d ,

~~ i u t - t i  a i r  s u b j e c t s  a’ I C  as ked to  l e J l ’ l l  1 W e t  I 
~~~~ t h e ’ au i r  t u s k s ,

. u i t i i i I I l 5 l :  l ’ i e s t t i t e ’ e i  a l l  l ist , ~, &: I , c L I . - ’ h l . r e i b - t  t o , , I , .  f~ L i e u  J L t e u t  H I S ,

un ’ d i v i d e d  J t t e ’i t t l u ’ a  s l y  h~- i nv o l ve d . W f l e ’ u u  - t  ~ss b j -i t at  I t ii ; [’t : t o  l u - i~~’

S t  - - i a l  1 , I ; i  1’; a 5 I S i t  I 1 t ,L Ii ’ ‘tei , 1 y . m s i i v  Ri  - l i l t  Ca l i e  ‘ ‘i s  - l i e  s l ip i ~~~- si  e it

I t ’ l  V I 55 s e r t a l  j u i s - - s a i n g ; S i l t;  I c  V ct a S s  I t l l l b t J J l I e - e b u , i i i i ; e  i s ;  ‘‘ a l t . i e u

- 
‘ , ‘ l u t  ‘ i t s , or c e s s L i ’ ; i l - ’ I u c e s s u t l c  I i t u i i t - i t l u i i ; t u u l i p e i  I I  1 15) l I l t  ‘a c  i- ; -

a i i , e ~ e . i p , : c  I L y  ,IncI  : - , l l I S e - ( i i h c - l l t  H I t ’  C l ,  C e ’ l h c : ,  i t ’ ,- i i v , - t i , i e i a id  1 5  t e i

ni; t ;’,eh ~
- 
~ e I I :‘ ‘, h i t  I c ’ S -  .il ’ ’ ~~. . i’\iii~ . 1 ‘L ‘ h; t . i re  d J l i ’ - S I l )  ‘l~ L I I I ’  S - ‘ Ic!

, iV~ i t  b I b l e ’  ,u t . s d v - t : t - i d  - -I,’, ab u j, IL ’v Ii W~ L’ l I l ’ - e Hi c , j : - t  1, 111 ’ I i t i d s -  a l t O ’

- - l i l a c .- : -  1 -  ~ st u b t  I s b u e d  b ’, r e - I . e - . I n I !  hi wh i c h  t h ’ e  l , ;p ’ i I s i s  S - i -  ‘ ‘ i i  ti e r t t

‘ l i _ i ’ ‘ L i l L e S s e t . . - u , ;’1 5 ’ , ! ’ -  ; ; - n ’ ,I e , r ’, l i l t I l l I l e  t a .  i t  (‘( ‘ i t S  I i i ’  t i l t , ;‘,~~ Ci n

v , - ‘ ‘ ‘ . s t . - ’ ’, ‘ - 
~. i - V I  r 1. 5 - 1 1 ; ,  ‘id~ 1 0 I~ ‘ i i  I l i e  Ni l  ‘ U - - S t  a st e a c- H :  ‘ ‘ ‘ 5

t l ’ ~~i i i ! ’, 5’ ’ e l l S t i e ,~~h t ’ ~ t h J t  Li: l e t  ‘au ’ d , , t , a  - t i  s b , ’ i ;  ‘ i ’  s i  , “- - ‘ ‘ ‘ ~ . - - 
-

a - , - I I. w i  - Ii - , ‘ l : e l  e 1 aU 1 1 1 h a i  c - i l  1 1 1 1 1  I e ‘ ‘ , s ’r ,  t i ‘ - o. ’ s- ’~~
. ‘ - ‘ i ’ ; - - , V

I - - 
- 

- - , L - I ‘.‘ ,- l i t  i i , ,  t : i i ;  I L  , - t b ,~ t Ii d e - ,e ; t -~ ~‘ ‘ ‘, , - , U t e  , ~,‘I 
‘ ‘ ‘ ‘ , - -

i_ i : , , . , -

s i  - - S I 1 ‘ 1  . d ) u  V ’  ‘ - I i i  t h i ’ . - - 5 s i ’  I , - 1, ad c I 
~~ , - , - , , ‘ , , , I - I i  -

c’ 1 r i~ :-; t s o  I t - i l l  c - l a s : ;  - I - — q i r  I I ion e I Is’, ~‘r - ‘ e ’ ’ ~ a . ‘‘ - ‘ l ’ i . ’ S d - ’

11 , 1. - I t  c l u e  l i t  i s  I a S i  - . a’ l il > ’ lie’ 1 i i  - v t I , , ;  S I ’ l ’ l  , ~~~~~~~~ I U .  - I I c  l I t  I -
‘

i J e I , , . r a t  tr y t~~~ki •, ‘ ; ; u b l y  e - t i r i - ; i S t  i t t  l e l F e  S l l b , - uI s i c  a - , I’ , : ;

4 - h e  I ‘ 1 5  I u ’ h l l l  1, ’ ,i H 1 t  I ’  , I ’ t , - u i i i S t . V - [‘h i s s , sv v h i w  I ‘ I ’ , ‘ . 1 1 ’  , ; _ . ;  ,, ., 

.~~~~—
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i s L e  t a s k  ~I S r e n h i l i r i n ud 5 l I e - ; s c e l u i S L t  ion  o t  r e - sj l e ) s i s e  t e rm s , and i u r t l R - r

requiring t u e  Llc quis i t ios i  of assoc  l u l l  t ons  be t w e e n  t i u c  s t  i m s s n i i u s  and r n —

sp onse  t e ’l’iiiS . V I e W e d  I I I  C e l l , : ;  it c s L l S in t he  t a s k , b o t h  s u b s i d i a r y  t a s k s

are ’  b e i n g  l e a r n e d  s i i i iu l t a n e o u s  ly . We’ Pr e S i I l l l a b  ly a rc  ab le  to s tud y t h e

at quis it ion of t h ese  two s u b s i d  iary  t a s k s  in de p e s ’ sd e ’su t i y ,  as by us i u g

I r ~ e i’ eC , u l l  to S j i l l t l l ; I t e  reSponset—tcrslu l e a r n in g ,  and a s s o c iat i v e  s n a t c h i n g

to s im u l at e u u c q u i s i t i e t n  of a s so c i a t i o n s . ‘ri se d i t [ e r e ’ u i c e -  b e t w ee n  t h is

a p pr e t ;i ch  anal t i le  One us e : d i n  the  p r e s e n t  s t u d  i e s  is  th a t  in t h e  p r e s e n t

ap p r o a c h  W i  c o u l d  study ru s p o s l s l~’ l ean s s i n g  and a s so c l at i v - m a t c h i n g  when

d i f l ~ r i ’sl t m a t e r i a l s  c o n s t i t u t e d  e a c h  t a s k , and w h e n  bo th  t a s k s  w e re :  p ro -

s u i t e d  fo r  s i m u l t a n e o u s  acquisition.

T t ’ ~~j ’a I I j I J  so

l I s t ’  c e n t r a l  c o n d i t i o n  of t h e  r e s e a r c h  w a s  o u t  I m e d  above : ‘l’iie

ss ib j  u - c  is were  g i v e n  t o u r  t a s k s  to l e a r n  is inu u l t a n e o u s l y . For r e a s o n s

‘ ‘t , n t~ w i l l  be - e x i u l a f r i e d  at a l a t e r  p o i n t , t h i s  c e n t r a l  c on d i t i o n  was

c i i  ~ ti Corsd i t h a n  b URl) . T h e re  we - r i  two c l , s s s ..-s e~ f p a r J n I e ’ t r l e  n l a n i p u l l l —

I ~ I i ! 1 s  W1u b e - b W e r e  e’u s r r i e d  out  as a mCat1S 01 e - l u c i d a i i s i g  t u e  p h en o m e :u u ; s

,s s ’ ’ c ’ uced  by Cosi d i t  tosi F ORD . Thes e’ two ct a ss e ’ s 01 s i ’a s i ip u l a t  l ou is  W e r e

de ’~ I g . l ( ’ d  t o  r i - d u c e  t h e -  a m o u n t  of i s i f o r n i a t i o s u  t h e- sub ~ i’e t b’ ’ ’ l i c -  ‘I t  io,i~~1 l y

pro ce s se d  . T h u ’  I ir st  c l a s s  was r e p r e s e n t e d  by sev, I’ c lii’! it  i o n s  i n

w i i  i ,  Ii t h e  s u b j c  et  :; W ’ ’ C t  i n st r u c t e d  to l e a r n  l e S S  t h a i  s i  I I o u r  t a s k s ,

i l  t i u c u u g h i  t h e ’  u , , i t e - r i s l  p r t - s i  l i e d  was  e x a c t l y t i s e ’ ’s a i s ,  : i a  t h at  p r e s e n te d

i ’ ’d ~ -r  ( l o s i d i t .  ion FORD . F l u e -  se ’e und  c l a s s  c o n s i s t  c d  o1 13 c o n d i t i on s  in

w b i i c t s  L h l e ’  i u u s h l b e r  o f  t a - l e is r c - j i r n - s e i n te’d 1 5 1  t i l e - ica rs i h uig m i s a t e r t a l  v ar i e d .

‘ [ b i n  d l  t h e n s u e t ’  h ’L w i i i  H i t s - c  tW O c l a s s e s  s i~iy be I l i s t  r a t e d . lii L i i i ’

_ _ _ _  

~~~~~~~~~--- ---~~~~ -
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l et’ s t c la ss  a e ~a a 1  i t. I i ’ l l  5 . 5  i- ~ - a d  ~~ is! WI - i t t ) I 5 1,51, J • C i  S ,,‘ &-H:  - 115 1 r ’  ‘ -  -

t e l l  te) l~ - ; i r i ~ o i l y  t I l t ’  eil.ttp .tIi ~ 11 ,1 u t , c ~~~~, t i ’ , c h t I l e ’ I L’ c’ ’ t l i & l l u  a’ w i t  I i  w i l i e  l u : 1  i t t

h , I i t I t , - -~ o c cu r r e nt  - flü~~~c ,i c  ~~~, ‘ l i e s t  i d c ~~ ,h a t  ‘ I I C  l u d e d  t I l e  I C - u t  I n

1) 1 1 111 5 0 1  — lIi t t ’L~ a t  s I C - I S , it ’d  s I  t ed ’’ I , i : ’ u e - s - m i  t i l e  S e ’ C i ’ l i d  hi s:, a t

11501 t u i i  1 at of la  , Hi  1 1 c i :  1 , i , l - j  j I l L  h a e 5 , cI p ~‘ l l i e  h ~, hl i  - 
~, i s i ’  I ce I s I e

I ’ , cut e ’ . : I u y  t a t  ; ‘ .  is , s s i eb  1 j i  - al c Ot’ I t  - is u l  is L i t , - I ’  ,l i a c -,. , bis  t L l i e  s I t u l i - : ,  ~i i i i  I ’ !

in c lu d e  t h e  ui,,ut e il,i h i t i r th e ’  O t h i u t  t~~ c L~~s,( s , At a a ln l :i s I n t e l ,

L e ) h i t i J X ’ ~~~sO 5 i  ii i  L I i ~ r -  S u I t S  a e ru , s s  t i l e  ‘i l I l c b j L l c - l I s  is) t h e  ~~~ii C i . i S s e S  l i e s -

du ed e c i a ’. u ai,:n;: - o l u e e r l l i ng t i e  e f I e ’ e I  o l  i r r e t e a’ 5 - l u u I  u - l . l I e d i , I I  ( 10 t l i -

- i t h ü ~ i , -i t e , u r l ) i l l e . As u ~i , tt ~e -n ;ory  t~~St S  f i , r  t h s i -  j t ’ i’e I ,  v o l t  u - l i ’ i - i l  i t s

I i I : r s L  c l a s s  ~~t c u I u d t i i o u I I ;  p r u vu d c s  I l i i , I , 1 2 1 ’ e i s  of  i p c ~~d n  s t u b  l e a r l i u s I g .

eh I H I  e c , l l c ’c L i ,cu n phase  t a r  I h i e  [ I s r J l i I c I n b c  c , a;e! i t i u l s I s  . Y , I e l ’  I n t l

e l I ,” I L ’ ~ c i s c b~~~o ,‘ i t  1 .  I h l e  SU l) j e c i S  5’ , Ce ( ii i L’1’.~ a l  nid , i t ; . , ‘[‘lie , t . I

h t  Lll~ b u r s t  c , : , ’ , u t  tciu ipu t.atiosis w .-r e - c a l l .  c t c d  u t l i r l t u d  i t I c  !~~~~~i ”i ,‘ -

~ c h l i w s  v -at: , ha~~ c- h r  t b :; e - c o t t e l  C I I : , : -  ~Inl r tl l ; -  1-i ; ~~_~ J i ~ I I , I

- I l L  i~ i i .  [i , is I’) I I i t y 111:1 L a i c I l l i  1,1 ! i t ’  u ’ s’ - ‘ a -
‘ ‘ ‘C e 01 t i e  ~ ‘ : y e - . i I I I

I , -  I t , at  - V I  I L ’t l l l L I H i ’ l ’ I ’ i l e  d h I u i I ’ L Y r  L~~ ‘-b ’ °~~~
’ . ‘i ~ As ~~~~~~ as s  t i - i s

1,~~ h ’l I V , t i t u ’  t ’( _ ti~J )  ‘_‘, l u I - I t i O s )  S h i  i aj ’ -d t h r . .’i t h u . - ; ,  d i i ~~ u~ ‘ t h i n ’  s t ’

V e  I t ’ ;’ , t h e  i , , , i ! t s - -~~ t i l e ’  t I i i ’ , - e r e p ! ;c,- i t ’ i ’t i s ‘ I  L . ” t i t s o ’ , 1 ( 1 k ’ 5, r e

15 - - ‘ -:o m l :p a r i ! ’ l c  - F l u e - r e  h u r t  - ~t S i - i  - t u ~~t I i ,- ’.! I . ’ :, ‘ , - s , - t t t  t i ,  r , - : i l l t s

- — i L l i l : ’  ‘ i t  t_ hi c t,_ ’,-i ’ 1 L 1 . t  ‘ . S c is i ’ l  ‘ i L l  i i  e, I I 1 i ’ l l ’ ; ’  ~iS  I I t - 
- ~ ‘ ,

‘ I . I , ’ J I U .  c i .  I I cc t ad is I mu I 1, 1 1 1, ’  “ ‘ 1 - , 1 y

‘ s i t ’  si ’ s. l i ’ 1 ’k  i t  ‘ :t  
~
‘
‘ ‘I s)  or  r I ’ :-, :  i i . t l u ’ , t I , ;-.~ . I I U i , , F t  r :4

W c L i h i  , I~~
’ e iN ‘1  L I t , ’  i u u i  I h a t - s , i l ’ t I  11 1, 1 !  r 5 . l t S l a d  t ’ ~ C ’ .~ _ N t  t e s t ’  i - I i h ’ i L I ,

- ‘~~us’ -~ d t sy  ‘I’ ‘ X j i i t i I s t i t  ‘ I - i l  I h~ 1) 1  i l l l i , , e i l l  - i H , ’ .15 .1 a u i i i h e ’ c ‘

a i r ’  / 1 ’  1, I I t ’  I I I - t i  ., S :~ ‘ - - - - ‘ ‘ u s  ‘
~‘ - i c o  rid , - ‘ t o  • ‘a 1 1 - 

- - .111
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p a r a m e t r i c  c o n d i t i o ns  w i l l  bet d e t a i l e d . ‘l’lscsc r c s u l l s  led us to f u r t her

s tud f i t s  of a sn or e - t h e o r e t i c a l  s i a t t u r e , au sd L i s t ’  e ’v a l u a t .  ion of these  s t u d ie s

W i l l  be t h e  t h i r d  s t e p  in t u e  p l a n .  I n c l u d e d  i n  t h i s  s e c t i o n  w i l l  be

Soineu d a t a  t h a t  we ’ a c t u a l l y c i i  lec:te ’d in  t h i n ’  i n i t i a l  s t ages  of t he  re-

sea r ch  I-i  We ’ asked abou t  t h e  e f f e c t  oil s t u d y t i m e  and t i l e ’ e f f e c t  of C h i c

srs e’snioI~’y t e s L is on s t u b i s e t ( I U e ’s ’It  p e r f o r s l l a s l e c  . Fu ss 1 l y , as a f o u r t h s  s to p ,  W e ’

w i t !  s t i i - u : , , s r i  ze our  I I t id  f ag s

‘rilE hAS IC PHEN OMENA

The’ m a t e r  t a l s  and sute t t i so d s  used  i n  L i i ’ - c e O L  r a h  co n d i t  ion  (Cond i t i o u s

FURl) ) eivolve:d f r on t  ass extensive pilot stud y, and frois i  c e r t a i n  o t her

iti cin i 110 1, 11 iouss d e v i s e d  p r iu s s a r i l y to  C’1 aslii ne tile e f f i ’ c t  ot  s t u d y  t i m e  .tsi d

t h~ - i l f e  i t  of t e s t  t r i a l  I, el i ’  e r  f o ru i i a n ce .  No pu rpose -  w i l l  be served in

deLi i i ~ng the procudures and re sults cf t hc-  p i l o t  s t u d y .  The results

b r  t ile c o n d i t  l i F t S d e a l i n g  w i t 1 ’  t I l e - ’ ’! fe ’c t s  of t im e  and L e s t  t r i a l s  are

of interest , bsut w i l l  be b - s t  e v , t l n u a t e d  a t  a l a t e r  s t a g e  Whi t ’s) s t u d y

t i t l e ’  is t h e  a l a  ~or v a r i a b l e , Our a t cn t  I n I r  u s e  p r e s e n t  is to  d e s c r ib e ’

t h e  I hi’nosstena wisic 1 s e’iusi’rg’ - d h is  l i i i  s s i b j  ee :t S  at t e : u n p L 6d to l e a r n  four

1 ~i;, kS s i t i u u l t , o i , - e , i i :  
~
,y

M e t h od

~-l u L , -r  I a

‘V lsi :  set r ou i y m ~t l ” I : h ’ t l )  was  s r i  c d  La re’pr ’:se-n t  th e ’  four  t a sks  , wi th each

at  t he  t o u r  l e t t e r S  s i t~t s i I y in g  a d i t  l e ’r c u s t  t a s k :

Ta sk  I” : l” r e qu :  icy j ii ih t ’ , s iu e - s i t s  , inc h  e St i isg t h i n ’ nuu ssber of t lsne’s e a c h

oh Si J I l t  s t a t i . - s l S t i u , ’S o c u I , u ’” e ’eh on L i i i -  s l i d e ’ s .

Li- -,I ’, U :  , iud 1 - i i ’ . - ms I 5 0 ) 1  ‘ it’ order in wis I cii liii’ st reo’ts W ete  c rossed

_ _  ~~~~~~~~~~- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ A



a t h~ - : , I — I s l , s I ’y &I r : a- - -

1- 15k R :  R e - c a l l  i t t  t Ip ,  I sa  ‘wor ,I  e :~:~~~ 1: 1: S ill ’ , -

F i s k  U :  R e c u t ’ h I  I I I all or  d i s c s ’ I lii t i l t  I CIII 01 1, 1 Lii I t e  S i  i ’, l~~ 
-, 5 1 . ’ ’ W u l  a l l

:1 h e l i -S  j’t ei c i  I l i ii ; ,  e h u t  :; ‘ - 5 1 1  el I) is I Id . ‘ . -

i t  H r is  1 1-1 a : ,  ~-d I or c - i  I I )  I ‘_ l i e ’’ ,,  I .15 :, s’ ‘ i s ’  Ii . . t i e  - se s’ i t .  c t  ‘ -

l ’hi e w a r d s  C C I I I  : ;e ’ ilLlll; ’ I i i ’  l , ’t ’r  t : I t , l e : - ;  ‘ ‘ , e ’ i ~~t e d  a l l  ““ I : , t u e e ’ - , : . I V e  s l i d e

AS I , Iy  be  se e l i  i l l  F’ s l ç l u r e  1 , I - lo re  t ! t , i i l  i) t i e  I , I : , I ~ a t  ‘• I  ~~~ l i  I i i i  i ’SI I. I

n:~ie li s l I d e ’ , i i ’  i ~~,i:, .i l ; ; e l  a t~~ i i : i i i c y  s l i d e - . is seh  .1  1 .  u e - I u u . y  s l i d e  , b u s t

C h i c  - , l t e r h , i l S  e l i )  t b l i , i t  I 5 ( ’ V ~ e I l L c C e d  1 5 t t t )  L I l a  H :, i u l  1;; .

i t t i  St  ,it ‘ - -51 .5 , 5 w e - C  e ‘ i e l t i e’ ’ I i~~i I i c  I r c I !’~ i ’ h l i  y - j l l d i’, t l u e - s : l

t , i s k  , -~~~t~~’~~- l l ’ ’  ‘ , t , u i l : , , i ,  ~~~~~~~~~~ i_ i t , i t , , : i W - ~~ , I ’ :~: , u : ; , t 1 ! i [ , , , i t r ’~,, _~~I , n .  i d . . t ’ ,

I ,’ :  , t  , I n  she ! i t  i c ’s , tS, a u t  :~ t ,  ‘ I l L - , F l  c i i  da  m e t  ‘ l i e  iI ,~~~~ j h l  I We - ’ ’

115 ,-ct .11 - i ,-I e u a — 1 r ’ ’ q t l e  a l  I C  I t  ‘5’ I _ L u ’ s : : -  il’ ~l t i ’ ; ; I ;, i i i  I r e - q u e l l ’  y ca h I l l  I i

I l e t : l i e  ! U c ’ l : i ’ - I u  ‘ e l  i .! oce ’ U u  “ - i l  e o h  t i e  a !  ; i t . - I l i i i ’ :  Sc - ! i , 1 ,

ti C I s , ,‘de’h l  t r ~~’q tu. l u I, h e i i 1i C -  ‘1. ’ Si  n t , ! t W i c e  , A I I I V e ’ Ii S t . i i i  ( l i i i ’ ’

a ’  ,- F , u e e :r ’:i -d i t u l l i ’, 1511 t ild e 051 1 1,1 td~ - .

t t I  I C ) ’ l I e  l i e - S e l ,  s i r  ‘‘ I  l i t , ’ I ’  l i a , -e i ,- J ’ t e C r 1 1 1 ’ I —  A V - t l l  , e , U e i l l  i i i

[‘U - i  .1 , t ‘ c -.~ 
- - I - - 

- 
( - 5- - u .t i i i  ; ‘ ‘ - ‘

~~ 
r , , , : : - , - - ‘ I I  c, r , - , , l - u , t  I ‘~~t I , l ! i  ‘ -

- i , :  ‘ l ’ , I i .,,’I I , I  I .  - . 1 : ’  : , .  ‘ . ‘ i e ’ i - l  : 1 1 : , , . , ,  - i I I ,, _ l ’ ,’ h i  1’ - u I ‘ cl a ,_, ‘ u l t  i , ,

I U - , I 7 “ ; j  .11,11 -
-

- ~~ 111 , 1 “ I La  U n e L i  I i t  ci I t ’ l l ’ , at  ~‘d a i i )  ‘ w is’ , 0

1151 , ) l I :  ‘ - ‘ - i t .  I -  ‘ ‘ , . l i i ,  a , ‘ b e  I n  It t i : ;, - s ’ ’ i ’ I h t , t e ’ t i t i i l a ’ 1-

1 s I  i ’ u r t  ‘ u b t .  I ‘l I t ’  t r a l  ‘5.’ , ’ s t J  t a r  i , i e i  , , , i ’  ‘u ’e -  c , l s s s t e l ,  . i , ;  i i

I~ S e’  i t s ,  ~~ - u ‘ i l l ’ ’  i i  I i d :  ‘‘ t I t l e 5 ’ :  ‘ ‘ I C ’ -~. ’ I l l  - el I W I ’ . ’ i i , L  ‘ a

-~4
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Fi gure 1. The f i r s t  s i x  s lid e’s used in Condi t ion  FORD . The s tat e  names w e r e ’

used for f requency  j udgment s . S t ree t  names ( Gr ;i r i t e  Avenue seid C e n t ra l  Road ,

slides 2 and 6) were  used to l”c,- t ’ -u ure ’ o r d e r  i n f o r m a tio n . The two -word company

names were re ’called , and the’ two occurrences  of each nan le ’ may have ’ had sp a c i nt ~s
of 0 (Val ley  Tools , s l i d e ’  1 ),  (Rawkcye Seeds , sl ide’s 2 and 3 ) ,  or 3 (Al pha
Oi l , s l ides  1, and 4) .  T r a f f i c  s i g n s  - m d  points—of—int ern-st s i g ns  were’ :s lw , i v s

p r i n t e d  in cap i ta l  L e t t e r s , ari d were ’ u s e ’e! i l l  t l s e  r~ eogniJ. ion t i - S tS  . i l t e ’ s e ’  S L 1’, l I S

w er e ’  p resen ted  as i n t a c t  s ig n- . of two word s  ( ‘IANI STAND . s i id e ’  1).  , r  ‘~~ru ’ K e  - ,

signs (SCENIC ROUTE , slic! , t: 5 :‘‘i d 6. or ( ; -,,t \~~ 2k~ cT I ~~a AIIE 1’et’ t , s l i d e s  - ‘ r e : 

--- -~~—--.~~~~~~~~~~~~- -~~~~-‘- - - -~~~~~~~~~
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i l ib i c  I

Company Names for  t u e  I~e’cj l l  Tes t

Ac uue Fret ight  Manor F lour

Al ph a Oi l Map le insurance

Anchor Glass Merchant Distillery

Azt0c Meats Midwe-st Lumber

Bulldog Paper Neptu ne E l e c t r o n i c s

Chestnut Dairy Prairie Books

Crys tal Furniture Ra i nbow Shoes

Eagle  C h e m i c a l s  Ranger S tee l

Guard ian Toys Spartan Realty

Hawkeye Sei’d s Sunshine Candy

Ideal Motors Suprense Apparel

\ e ’y St l ) r u e Co nt a i ne ’r s  Union  Cement

Kings Tobacco Valley Tools

Lak~~s i dc  Paints Victor Carpets

M a g n u m  C o sr i c t i c s  Wes te rn  Ti res



‘I

var ic ible s  w eir d  in t r o d u c ed i n t o  t i t i s  r o p e - L i t  loss . On e ’ of t h e s e  v a r i a b l e s

w i l l  lie s l i nk -n oh  ass t i l e  s p a c i n g  v a r t a b l e’ , a l t h o u g h i t  d i i  m r s  somewhat

I ro i su  t ime ,  us  US I S [) i t e  C 51 , ’ 111311 Cp U 1st I o n .  ‘t h e: t i s r eu n I eve ’ i s of s p a c i n g  Wi 1 1

b n -  Ic1 a l i t  I l i e u i  55 t , a t u u j  1 1 l o I i  0 , 1 , .~ iie i 3 . In Caj iii i t  l o s s  0 , L i m e  two o c c u r  —

I’ , I1~ c -S  01 t h i n  s l . i i , i , - W i t ,  n im t i l e ’  5 , 1111,  si m m ’ . f o r  Cosid i t j a i l  1 , t u e  two

cue e l I l . ’ I’e’n e e : s  W e - i c  an t u b  ic - I t t  s i  tI l e’s , and i i t r  Coneh i t i n t S  3 , t h e  second

cue c u rr , - i i c  e w .i : ,  c i i  t h e  L i i  [ m l  s [ i d e  a f t  c - i ’  t h i n :  s l i d e  a [ I ir s  t o c c u r r e n c e

1-o r t - : ~ : s l l l I i l ( ’  , i i ’ F’~~ Ic  ( , I l . - l , l i c a l s  I i r st  n i c c t i r re :d  on a l id ~’ 8 , t u e  second

e l c d i s r i e ’I l d e  W as on si  j ehe ’ 11 fo r  Cusi d [t u s h 3 .  W i t h s  10 nLhIIlia s , 10 each

W , - Ce  a:;s igsieei to Cosid i t ions  0 , 1 , asi d 3 .  IL was p o s s i b l e :  to  a r range ’

L is ts  i t e m s  so t h i a t t  LWn i  i t e m s  u n d e r  e - u s e : i i  co sid i t  iou  e , c cu r r n ’d  is i  each  f i f t n

01 t i l e  er  I CS ci  24 :, I id~ ’s -

A si -ee i nd  v a r i a b l e ’  i n  r e c a l l  in v o i ved same and d i i  f e - r e n t  cc l  Is in

t i l e  I’ e [ i t  t i t i u s i  o l  i l - i l l S , In c o n s t r u c t i n g  L i s t  s l i d e ’s , we vj i tw e :d e e t C h S  els

et , s s s i s L i i u ~’. o t  s i n e  c e ’ I i s  i i i  ,i 3 x 3 i s i a t r i x ,  i” or C o n d i t i o n  0 , wh ich

i s i v o l Vi e! 1 t . i s s t ’ d  I t  1 1SF , , l i i i  t W O  occurrence’s c) f a cosisp any nasiiie occup ied

a d j t i e ’  u t  d e l l s  au  U s . -  s l i d ’  ( Cu n d i t i o s i  S a me ’) ,  or were’ separated b y a

c - I I ( ( l i ’ i t , t j t  l a s s  1 ) 1 1 1  i t  s i t )  wh i c h  s i s ’ i , i l  l y c o n t a i n e d  words  t ar  t h e -  ot i i e -r

5 1 1 1 . 1 ’  S . h ’or C rid 5 I l i - s i ’ . I ~nd 3 , Li i i ’ two oc currene : es ac e’ up m e d  t i m e  Sa m e

c e - l i , n) r ‘ l i t - ’,’ ‘ui. e li p h t i i  i l l  [ h e - r e n t  t e l l S .  ‘t h u s , t h e: 10 nI _ inl e t s for e a c h

e o i t e h i L i u t i  h I ) , 1 , a r id  i~ i n v o l v e d  3 1 1 , 1 , 1 :~ i i d e U p y  1 s 1  t i n -  same e e l  is oti

I c i .  :, 1 , 1 5  . i _ ~ 
~~~~~ 

, i :  I , I or Ceni d i L i  n m i s  ( 1) , Sli d ~ slaSH e s oc c u p y in g  d I f —

r -  i t t  c i  I I t ; , L e ih  I t  L i s t ’ u n i q e i t -  s i ~ e - e s n n h l t i o n s  ( t h r e e  i e ’v t l s  oh s p a c —



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

i i . ’ u s i d  S , l 1 l i t  — ii ‘ 1 c i ’ . i t  ) c-e i r - t  ~~- - - a I , y i a c  s I u is - ,~ ‘ i t i m  c i i i .  - It elI

O L (’ ’ l . t’ i l l1’, ‘ ‘ I , ‘ l c - ’ l ,~ ‘ ‘ c c ’ ’-C L y e  ! i t t ’  ‘ I ’ t t ~~ ! ‘ ,~~~t , l i l t - ~, , , t : u t - - ~i t i ! l

V:i  r : 11 . 1  e ~a , , - v - c.- e! - - Sc: l I l t  I a - - ~ . c  i t :  g v a s  r I ab 1 a , i s  ‘ t u e

S t - cl s~ a a t  s l u :e l u g ,  l i ~~ : - ; , i s t u ~ l i i  5 ! e 5 ’  u t  a i r ’  ‘ . * ‘ I . e  ~~~~~ s m u t  r e c e i v e d  r u t  a s s —

t i c i l l  a I l S We i t ~~ u i  i i ’  , ‘ , l l t e t a i t s c . l t s  i o l , e t r 5 u t l , ’ s i :  l l l I i l s e : l t . e ,

l O l l ,  l i s t s ,  ~~~ i . L , t a -  d e l i !  X ’ i ) , l e i  5 1 5 555 l l :~ t 2 i i i  t i , -  r e - e e l : - . —

I t~ j  on t_~~u 5  ~: a - l i e  ri , i r I i ted l u  . : l u  ,~‘ . 7~ , I ,‘ - . u  I I i i - : , , ’  -. ~ uu s we ’s

;i r ’ - ’ - ’ e ’ t i t e d  a.. t I l t s .. ‘ i s  a t  - s r ’ s assd L 1 i ~~S C  s i  I t  I~’ e o r u , i d c  r e e l  as i . J d

[t e i t i s  oI l  t h i e  i’ . c ’’ c ’ l u j t i n s s i  U 51. , Li~~~i !  i t )  t I C .’ I t  i l - : ,~~u 5~~- a i . t  p r  - t I l t  en i

I I I  l I e ’ 5 1 in a : ,  b i l L  u ’  cei t r d SS 1 I I W  i t ,  : i : ,  . i i  I I l i e ’  S . c e t g s  1 1 l u l l  I a t ;  t - i l l ,  -

I e ’l u : I L s ’ L s u g  U ~ 5 , 1 1 5  W e I n  ‘a.. 2 a i l : : I ’ l e - I n c ’ I 5 ~ w i t  ri ’ w i  I c a l l  h u e  :. t ’h s a I a-

t on ‘,‘, i r i ; ib l ., - b e s t t I l e s - .,.’ 2 r~u ad  : . l ,c t i ’ , , t t i u -  w~~~’.a, ’ r i a  a-~ r ‘s e t c - l i t  c- ’i

051  Se:~ ) i i~~ a ta  S i  I, :,!e ri . ‘linu s , - X  11’ hil ip i u L  t i ; , ’, , b~ a s S  u C - - s . . u ’  a’ ! u ’ s  - r u . -  s i  2 ,

u Si lL) a I 5’ - t u  L a l i d ,  - ( I I I  t i~c t , ‘-4 , , : , i i b i  u - c  I s w e t ’ -. - I :. t i l t  U

on I v tw a- — c-,sei’ J ii i n:; as i d  I i i ’  V h ind  t a  ci e C i i ,  :1 : . .  ( I i  - r 2 , 1  !i ri S 2 ,  l s ; s d  , ‘ t  i c !

r e t ’ b i t - c - r i  I l L . - t ; t ’ ( I L , u I  - - t ’  t l t ,   s l i d, . . W ! 1 ~~. ~ !s-- L w ’ ’  wu rei s , .t I  ,i t . i: i 1

,- i-  re pr t-:. e nU’d u n  t; l a ir . . s te  :, l I d e  ~~~, t ! u ~~ y sk,’,~ ’~’:, c i e( ’ u i t t t c l l  ‘ 5 S , i i i l ( ’ c e l l

‘ i i i  t i c  ~wo s~ u u ’ . r , . d. , ’a. -~~, r , L b i c - alutO uin t 1’! Sc j ’ - l t , t t  ‘ i i :  ‘ i t  t i e ’ 1 .w’ ’ ri’c . i u i : ,

‘ I a  a ~ e a r l  L 1 ~~~I l I  ,SuF  I er d . ~ or .  :a P . c  i 1. I d .1 1 5 v , t ~ ‘ . 1 c d i  F I - ‘ I S ’ . -t  l i e  I’  c

i t S ’  i l - l r . ! L  11111 ~ , t ’  i i ’ t t n d  i s  : ; ‘  ~ ;u r , - i :  1 , ’ s u : ,  , 2 , •- ss i c l  .i  , wise r u  t ! s i  s i t i i ’ i b ’ ’  r

- I r s  t u , ’ i - i  , t , t i u b e s’ o f  s I id e ’s  f , i  1 l i w  t is ’ l i i ,  l p t ’ e H  , t t i c  e’ e l i  1 1 1 ’  1 i i

4 i i  t W i t  ~~t l ,  S r c e u : 1 c 1 r i - ’ ’ ’ . ) e u .’ t t r r , ’,.L 5 u e i s , i i ’  S cs i  F l ’  ‘ o s i  t h e  1 W ’ ’

a. - l ’ - ! s ’4 i r’ ’ I ’ l l  .1.1 ) 1 ’  . 15 1  s~~j J t ’5 t 1 t i ~~ 
‘ ‘.  ‘5 1 St  io s i  2 , , 1 W ’ ’ ‘ r i t t l u l . ~~~‘ s e

_  _



1’~ b 1c

~r . l 1 f s c  l i l t !  ‘c s ; n t — o I  llit. e Lc - 1  i - i t S  i t i  I,’ , d u a l i S t , 1 0 5

AF’loN R I V E R  ! N ’UIJ S ’l’R I AL PAR !<

AR t’ FAiR K E Y AIR POR t

BARGE CAN AL LOADING liOU~

B IRD SANCTUAR Y Lij t ;AN ~ GHO t ’ .

BOAT LALJNCII MEMORIAL (~b-2~1! , b E R Y

CH iLDREN PLAY IN C MERCY 1105 P t  A!,

Cl’fl’ L I M I  ‘I’S MUN IC1 I’AL ~~ n i

C I V I C  P1,!d A PEDESTRIAN M~J.L

COLLEGE S’i’AJJIUM RES LDEN ~ PAM- I N I ,

CONS rRuc ’I ’ION A bIKAIS  RES ’l ’ lb NJ ’.

COUNTRY CLUB Si. LN IC ROU TE

COUN ’f Y b U I L D  INC S1 ’Al K Ut ,’L I C E

EMERGENCY 1’iIONE 2 t R , S,y l ) LE R

EX 11 RA~4P TAX I S I ’AN ~ t

F’ L R L  SI  ti ’ ‘ I N ‘U-I A I N GROSS I St

I l ls  l O R U ’ tt,’ . , /t..5t tMj \ , i .~~ V I I  li~;E t thRARY
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se ’parate:el  b y one si  id e’ , and f or S c - I n n r a m L’ ion  4 , b y t u n e  s l ide’s .  T h e

o t ’d cr  of t h e  two word s was a lways  p r o p e r ;  t i i ~~ L Is , RAM P ueve r  p r e c e d e d

EX 1I in t h e  st t sd y l i s t .

Ihiving da senibed thin ’ suuaterr iaj a for i - c u e - l i  ol t i le ’  t a s k s , it will be

1 I to t r t i s i s i u l i  I some I c t  I issg I or thin’ t ass ks .15 1 I sey were’ pr esent ted

S 5 1 1 1 1 1  L: ln ce s i i s  l y Ic ) t in  sesb j ect . l ’hi e ’ I in s t  si  ~t ~ I ide- s I or O L I n :  ol t h e  fo rm s

r i ! -  sc -n - s i  in  F igu r e ’  I . W e have ’ s p o ken  0! n Ile c e l l s  for e S i C l i  s l i d e ’ .

Ac It i as i l y , as c aLl b~ - s n - c - l i , W e -  a L t e - l l l p t e’d to  u i )  i l i s u i l a n -  u s e ’ l i k e - I  i i t ood t i s a l

I l ie  su bj  i ’d t w o t i  I d v i e w  t h e  I ide ’ s as h a v i n g  niUe c e l l s  . T h i s  was don-

~‘~) ‘. ~i e , s l t I O i i L n~ , l I e - I l l s  w j t i i i s i  U e c u  011 Il r~ i i i d osiu b a s i s .

1.1 c ’ . u e - h i  s i  m m ’  is e , i i i : , i d e t m e ’ d  L u  I l a V e ’  9 1 a il S , there wer e’ 216 t e l l S

l a i r t I l e ’ 24 S l l n h e:S. ( ‘1 5 t h e s e ’ , 133  w a r e  i i i  h e’d , 43 w e r e  v a c a n t .  lim e

I t l i e d  c e l l s  i eqns irad 70 i i t r  s ta le  n z.i i sue s , 7 b r  street nasile s , 60 for

I 1 I : u l ’ , I I I Y  n a s i l c a  - am i d  iii b r  trail I c  s igtis (12 b r  old items , 24 for the

2 a s g I l t ,  U S t  d 10 1’ ( l i e ’  s epa r 1m t ion va r  I ab l  e )
F’o r i i us  - I h e  i im e lepc sid e-sit var  i -ib 1.-s i n  Goum d [L i o n  FOR!) we -re  n ian i p u —

I - I l  t i )  - i l  t h i n  sub j L - e - t a~ - P a r t  i c u l a r  i t  ,. - u i r t ;  were’ g ive-sI part icular I UriC —

L i o n s .  I l l  a i d e  r to n I s s l u j [ s a t & -  L i s t ’  etis)loiii id l ng be t W t ’ e s l  i t e r m s  and [ur ic —

i si s , L I l r a e  I c t i ’ l l I s  Wt  rn  cOil S I’, r u e - I  ~-d - ‘l ’imn : I n i s i c ’ L ion  se ’rve:d b y sit  i t  e m

W . l S  d e l  t - r i , i i s i c ’ d  ran el on i  I y fe i r e a c h  i orsui , sub j c - c t  t o  t h e’ r e s t  r i ct  loll  t l s a m t

l I t .  l u _ flu wa s  n I L  ccl  l ow e- c !  Le) Serv e ’ L iii- S~l i l l e ’  b u rie s . tos s i s i  u r i n e  t l s an  One

I i ) r isi . So t ’ e u ’ l l S n ’ q u c ’ n c t ’ S  u l  tu e-sn p r o e t - d e s r e  s w i l ’  l) e h I i c ’ i u L l e ) I i e - d  t on  i_ t I le - hi

t a s k ,

For 1 re ’que I l l  y i u id gu u. t ’  si t s  , 10 s L u t  c-  r i U l i l t e S  w e - r e ’  us e d  . ‘I ’hi ere was o n l y

c u l l ’  i s sd e’p ’ ’ii d n ’ s i t  v , u r i a h l e  , I s i ’ ’ i i s t ’ s i e ’y n i l  h i r t - S e ’ l i t a t  m u  - Ae :ro ss Lis t ’  three-

! I r I , s , t h e - r e t o r t - , i g i v e - s i  I s. c l h t s e - u R V  I~ v t _ - I was r e ’ l ) r e ’s t ’n t e ’d  b y S I X  n i t ]  —

___________ 
~~~~~~~~~~~~~~
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I c - r e - s i t  i i  cU l l

‘l ’i l e  ~ e v i  a r , t  s - I usi : ’ - :- .-,. r e  ‘ i l  ‘ I v  u r ’t n’c ’ .d t h u  u I i t S , i , i t l ,  H

s 1. r , - , I i i i ~~t , i ! I s r i ’ - e! l u  , ‘ : L U ~ ’ ,’ g i v e r j~~~1 1 1 1 1 1  i l l  t l i ,  l i e : ,  s h u n

1!i.ihi ,‘‘ld ’ c ’ -

Fur  I I u i  - u _ I  I - I c - v ’  I a ]  i i  :.~~i , i c  I t S ’  ,‘ , , i ’ I - I i  ‘ - - - - r . - I II t - t- ,e’ is I i’d hi

10 l t ’ ~~ - t  l i i  c a l e b i i i ’ , , I R n ee 3 1 _ i d j ] t , - i ’ i t  l i - I  ‘ - i c  , -  i i : ,  t i t u s  l i i i :-

- n Ii  . t  I t  t In . ’ ‘I ~ 1 r i g  V - i  i i t u  I c  a is i e l I I s , S - a l e  - I )  I I I c i a l t  I - i t  i di I ’  i s  c ‘ u i

s l W - i’ t ’ c I , 1 5 d i !  I c r ’  i t t  I ‘ e l , :. We ’rI S’ ’ j S ’. ‘ :c ’ s u t , e - e J  ;s~ U c l a ,’ - ( l i e  I li a d ’ I ’ l i : . ,

e , 11 - , w i t  Ii  G u r u )  1 1 i , t u i  I I ’ l l ’  11 
~~~ ~ 

ssi ’ , , I I , ’ S s r i ’  W i  t i i  I e S t s a 1 I a a p : i t  s i ]

j i . i : , t t  ion ~ i u u  H i ,  c - - ‘ ; h  i d - : ; , 15 ‘ I i !  I t -i ’ ’ at jte- l :- ,, W e l t  si : ,’ el , I e  s , : s s  t i l e ’

t, h r  - ‘ - I u- l u :;

t a r  l e  C e J K ’ S l I t l i’ , t h u e r ’  ‘,.- ‘ . - s ’ . S hu ’~~t ’ I’ , s , .ie L ’t ’ I I c  t .  c c l  1 1 - i  a , : 1 , 1 1 1. I v , 1 t ! e I

(H  i t . -s u r ’ - ) , l i d ’,’ I S  l t , ’ l t S. ) cu t : - !  se~t . i r , te ’d ( 2  i i ’  I l l : , . ’ l u s  c u ) I l : . l l t d  I I I ;

t i l e’ t t t i ’ . I L’ 1 111 ’ -; , 555 i ,u ’ s u t u ,  i t ’ t o  h l i s i e l S i l l ,  ri I t ,  h . l l r u l i I l , :  : , t ul t t - t - ,  i t  -

S t t ’ i u t L O I I  l~~~~i t  01 1 1 , 111 e’t ’ l i l e I  ! t I t ~ St ’ ! _ ’ V u  S l i .  S i t ’ I t ,5 I C  1 511 5 ‘ ‘ ‘1

‘ W I L  a , U 5 I t  t h u .  ‘ ‘51 - 1  S e ’r \ : i 5 1 1 ’  Hi~ ‘. c u i : - .  l e a n  I t I ’  t W i , e c  war,t a u  l i t  , r I

t i l l  a u n t ’ - A~ r o s s  t I , ,  I l i l t  u I al- i t s  - 
. n i ’  I I i t t  L i i .  . c u r t l o s i

V Ij’ l , i h l e ri~ia 1~ ~‘s’~ ’5c’ t l! . -d h ’ . 12 d r  I lee - l it 1 1.1: :..

[ r u - F l u e S .  u t  , ‘ e : h s r i  ( l l r u - e  l o t ’  s w i ’ . t o  i t - l ! t l l u l l : c  h H I - . ’ I j , , ’ i . u

I_ l i lt i h i ! 1 ’ -~’ ‘ ‘ c ’ : ,  i s i  i t t - i ’  u 1 I f ~~i u , t t ! t , , a s t I r  I I I : ;  i i : .  s t ~~~ ’ i ! t ’ , ,  a’ - I t , : ’ , . u

n r ; ’ s i -u l u - r u t s  s r ‘ , . ‘ : t t i e l  a,ir , m , t I ’ , ’n ’ r ,  l u a j e’ , I - I ’  - 5 ’ . ci  , , I I I S , I ’ - , . l

st .i t t s ’ ’  ~e’ ; s 1 c l i  t i n ,

‘ r na: d n s ~ e ‘~~ iii i i i  h 1 ‘ . I -

I t ;  ri- I - I ‘ -~ ‘ ‘ ‘ . 1 I I I  S ’ I t l 1 t ’ , i i i  :1 5 t ,~~l t ,  l ’ , , ’eI i l l s  I V I aS

‘ l i p  -~‘p t  - r I I - u ;  - i d  ‘ I f ’ ’ ’  E ” ( t hU )  , w i  I I t  w i s  i t  hu W e  , I 5  a l ’~ re - n t  I y
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c o n c e r n e d , invo l v c - d  12 11 subjects - ‘Iii is tot al was sm i as de up of three groups

of 54 , 36 , and 36 subj &’cts Lested cit diff e rent t ime’s over a two-year

p e r i o d . In c a i d ! I  ca s e ’ , o t h e r  c o n d i t i o ns  w e r e’ in c  ].ude’d . Th i n ’ unit for

group t es t i n g  wa s s ix  s u b j e e t s .  C on d i t i o n s  and for ssss w i t h i n  cond i t i ons

we -re ’  b l o c k  r a n d o iu s iz c ’d w i l l s  s ix  su b j ec t s be i ng t he  u ni t .  For examp le ,

wi l e - r i  Cond i t ion FORD was mad e UI) of ’ 54 s ub j u ; e ’ t  s , two o i l ie r  cond i t  ions oi

Ye s u b j e c t s  t e a c h  w a r t  at I s o  inc l i_ id e - i ), t h e -  r e - s t i l t s  fo r  wh i c h  w i l l  be ret -

ported l,it. r . W i t h  t hr e e ’  con d it i ,o s is  and  t h r e e  fonis is  , 27 u n i t s  of s i x

r d l i ) j e ’ d t S  a S C I I  ,i~~i~~u - . u~~ eh in  t I l e  r a n d o n ui z ed  S d h I e - d u l e  . ‘t h u s , for a g iven

c t s n h  u lion ru ~ d f o r t h , t l l r c t e ±  d i I ’ fe’re ’ n t [;roups of  s i x  s u b je ct s  each were’

la s t  eel , Wi i eS l  36 s ub j e c t S  were :  t c s t e ’d  i t s  a condition , thi n ’ randomized

s c h e d u l e ’ [or te st ing i n v o l v e d tw o groups  of s i x  s u b j ec t s  ea c!s for a s

g i v e - l i  t e ’ r ; i  w i t h i n  5 d Oil d i L i o n .

As noted , t i l e ’  l’ , r O l i I )  un i t war ,; s i x  sub jee I s .  As w o u l d  be - expected ,

in lsl an y  d ; l S e  s c i i i  s i x  sub I n ’ c t S  s ch e du l ed for a g iven period failed to

appear  . A Si  ri g Let me’ S hod was sis .‘ci for hand  1 [rig iii  i s  m a t t e r  throug hou t

c u l l  of t h e  cx l )  r i I l l e ’ n t  at  j o t s  Al I se- SI ;  i out s  ci ’s g I Ve Ut on t he  r andom s e - h e —

d c11 ~ of c o n d i t i o n s  w a r ’  r r I I ’ r f e ’ d  u n i t  i s s  o r d e r  a~ if a l l  s ix  s u b j e c t s

had a p p e a r e d  fo r  e a c h  Seiss  i o n .  A t  t c r  [l ie -  e- o i r io t e t  ion of t 1~csc ses s ions ,

We’ ‘‘ S t  a r t . , d over ’’ , sc l i i ’ d t s l t r i g  f l e W  Sc,’SS i on s  f o r  those  whe ’ne ’ le ss than

s I x sisb j  a c t s  h a d app e ar - u i  , I l ie ’  st s is she r  a t  s s sb j  ad is sc i icdu led b e i n g  the-

; ; r u t ’ i b i  r s uc _’ce ’;s ;s r ’ .’ t o  e q u a l  s i x , i s u e - l u d i n g  ( b loS e ’  t e s t e d  o r i g i na l l y .  I I

h i L t  ‘~~~l r V  - 35 W aS u i s u . u j  l y t i l l ’  c a u s e ’ , t h i s  1ii ’ot _ ’ t’du n t ’  was r e -p c - c i t ed ci h u n c h

I ll t S ’ , i u  I h i t  a l l  gr o r s p s  cia ’ 1 t u i . hsd -d I t S ’  t l i c  or i g i n a l schedul e- s he e t  we’re

t’c - p r  S t  t : t . ’ ul  b s- s s x  . ‘ d u j . - a t s
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A I n t r t h i e - i  b e e ’a~ ri’ i i  ‘c r i c e  e S ; , u l ’J l i ’  t i le’ u I e S l ’ , l l .  I t  s i l l  6. i ’ ’  i i i —

h e r . - ’ , !  t h a t w~’ ri- - t n ’ l u t e  r e - s 1  e . !  15 t i l e (‘ c i ’ ’ i t t  1 C c  ‘‘ 1 [ l i e  l r e ; . i ’ t ’ i e t ’  I

l i st ic d . ‘i’e vas r e  t h e  c e l ’ r i l  r , e ’ i :  i n t e r v a l , We v , I r i ~~~ l I , ’. t t e ’ l i , I L  te i l l y l i s a

orde’r  ci!  t e - a t i s u g  o l  H u e ’  L a s ks .  ‘[here w 1 r ’ i t f i r ,  ,- N I H  . , h i ’ , - t ~~ , c l u e -

s’.e cil l , u n ,~- H r  C e . r l .  s s i t L O S h , c Ole !  an - c1’ , c i e ’ l l  5 5 1  l u t d ~~d t h e  I s I s  l i i ;  b e - H ,

i r u -qu ’t ue - y ‘ S L I I r , i c  l I l t  s t ud  a L r -  a t  e u i ’Ve l 151]’ . ~h .  s’ . i F e ’  s i i .  h i~ - i h t c

i n w h i c h  th ’e t i l e  C ’  Lest S l I . ’ e t , s ca in  b e -  u s ’~ie ’i’ e’eI ; c ’ , l C I l  ci ~ I S  . e  I r e l e i a

was tsse -eh e’qusa llv c I t  L i - i l  b r  eaie -Ii l o r su l  wit lul:; c c c i i i  c ii) I t  11) 11 . 11 W I S

puss  i b l ~ ’ , i! u e r e ’ie )b’~ , L a ’  ‘ - .1’,: l I h e (I. r I , I r l , , u l u  - - Oh S a c r e  I i  t,usk ~~ U i t  ri’ . ,

.,‘st c d I i r s  I , i~ ‘ c t - i t SeC elhi e i , cind t a l l  t e l  ~ a’) in t i l e  a e l ’ I I S (I I c .~ t

‘ l I s t -  l’ ’, I a r i t l l ’ : r  I u H a c V . t t b r  . t  g i v e n  ~ , ;a k 1155 , i l l  e , u ’ l h ’ S e ’ , t i l i d l uy Le sS: .

h a i n g  g s  V i i  es~s List: u t luu ’ t ’ tasks .

- c ’ - t a ’  a r t ’ - i a 1 l a S t S .  l”cur H , ; u r , ! i t i o u ,  -SRI ; , t i l e is i lt j .ii i ;tc , tre i e

I l e u S i S  ‘,Vu ’F e  e : i ~~5 i u i u  t ,  ~~j t ’I i  r e ; : c i r i !  t o  t h e  i , s t , x  j ai l. l e t  c i f l p e ’ s o s i  i _ I  u ’

, ; i i ei  a L I .  L I I ’ , i t t  t Se)) S l c ’ i ’  L a St  i so u cue : Ii c i  J~ t t i e ’ J r  r a Is - . rc  :; 01 : . ; 1  as

- i n s  I ri_ sc t i L l s  s i I I b c . qeso t e d  i l l  I l ie -  i r e ru t  1 5  1 y

I 55 1 4 1) 1 04  t o  I l l  I c S - i l l  t o  yo : l  ,l - c r 1  e S  01 s 1 i ,de .- s w i s i  c l i  ‘ c i i i  l u .

roji’c r cd au t l u i s  I , e ’ r ’ e u t  Lca e l i  ~~l l d u - w i l l  e t ’ r l t i _i l I S  ai l l l l ) i ) a i  n~l l

W e t r e is , Se-li e- I I ’  1, r i ’i  i i  b t  S i t l ’ , I l d’ ’,~ ’ L ’l I : , , a r ;u a t  i c r  [‘ - ‘s ~ l I ]

I) c I 5 1 ’  - S’ ‘ L I  U I i  I L a  - I l l si 1 1 a 1 1 be e 01T11110 ii we ’i l a . I a v i  . a i t

e - c i L b ’  s l i d ,  , I r i . ’ ’ i L au  t o  ls : , - ] : 1 ; 1 C  t h a t  y o l u ,- t r , - i , u k i i , g  a r i d e

L i i  a e , l I ’ . i ’ f r .  L it’ s t h a t  y u ’.r r e t  it S c cli 6 r t t  s i .  i : u i g I~ t b c .  I t e u ’ .e

t b s , i I  ‘~‘ u ’ 1  w , ’ i : l t ,t e i i _ t ’ i , i l  1’ , S e e  w l t c -~ i ‘ I ’ l l  4 1 1 2 5 1 c c  u l s i t  t i l e ’  C J L  w i n d o w

‘ ‘ - i v  t i  i t t ’ , I i  ~[ e r  l ’ s  t h is iu’ a i , i u ’ .u r y  - ‘
~~ : ~~ ‘ - ,\ : -  i t - t U U e  r i ’ ! i c  h r

I 4- l ag  ci , i l ~ I v . - , ‘ ois ~. I I a ’  u ’  Silt I c  w o re i cc ’, : ’ c ’i  t I li s u u e l s I e  c - At
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S , l U u t  5_ i  l i i i  , C ) i c’outse ’ , 5 ) e W  words w 5 11 ke I’ l l  a ip p e a r  i sig as s I l i e

car  l ’I O V I ’I ’ t h s r o u g h u  t h e  sLrects . ‘iour t a s k  is to v i e w  each s l i d e -

i ’ c lr . ’ i c i i ! >’ and t i’y s_u re ’ us i e -rs sb er  ass scaly i L e’nus as you can. ‘iou

will h ive’ 20 seconds to do t h i s  for Cl ue - Il slide . Of course’, I

an s g o in g  to e at  y oe sr  ssleuss ory b r  t h e  e v a u t  s you saw d u r i n g  t h i s

intaig i n as ty  r i d - , m d  I w i l l  now t , l l  you eXI le S. l y how y eas w I 11

be’ te st ‘ ‘ci .

( / l l  [ l i t ’  a l I d e S  are ’ t i l e  nai l l e ’ ri o f ’ ci s s u t u u b e ’ r  o f  [lie ’ st at _ c r; ol

Lila u u i L a i l  - ~~l ) U  l ; l , i y  t h s i n k  of t l i e  Se 55 r ep res~’ n t  I rig a s i t u isuob i I e’S

w i t h d i  f t  a f . ,’[i t st  cit e 1 I C e - u S e  p 1 a N ’ S .  A fist e)f states will be’

~, iv e-n out r h ,  L u  a t  , You w i l  I be ;u skc-ib to  e a t  i i s l a t e r  t lue number ol

t t l t l e ’ 5  ~‘05i s a u w  l ’ ,.l i ’t -, t r ’ e . l a  aci C’ h i  o I the ’  s t a t e ’s .  W c ’  w i l l  not  b~- d~ ’a l —

tri g v i  Ui a l l  50 : ,L : I L C S  , b u t  we’ w i l l  b d e a l i n g  w i t h  a siuss sb e -r  a I

Li ic ’si i - \‘a l ,  W i  I I l i e ’  t : he : a b l e  to C o s i h i t  I h i  l l u i l s be’ r ol I isnie s you

Se- c.’ 1 4 Ve t) ; t ; i  Ic.’ p h a t e - . R ,u  t l i a r  , t t y  L i ,  g e -h  c l i i  i m p r e s S  lOl l  o t

t h~’ nus ii sbe ’r ci t t. f usse s y~~u S a. a S t c i t  C: i 5 c i I I l t c  so t l s ;u t  you  c a n  g iv e

as i c S t l l ; , u L u , ’ c i t  t i l e ’  u i ’ l h h l b u ’r c i  t h u s - s  yeas saw I i e - i ’i s s e -  p l a t e’s for

c - S e l l  S t _ ci t c .

AssaIl t i n  t I u ; n ; s y O U  r i l i 4 l l t . s e ’  011 thc drive’ would be a; nc ss ut~

bar i t  r c i glu ,, I or ei ul: , i i i ’ s ’ . I i i  u,’ e ulul h iasil i d’S . On t i l e  s l i de s , th e - s e -

d’e a l l  Lw,~~wore, s i t ’ f l S , tin et ‘ ci c h s t n i e - l i ,ides LI ter p r o d u c t ’ s na me: .

1’ ‘5 ,5 1) 1, ’ , y h ~ ’i  l i i i  5 h u t  S e - c ’  , c  a. i gss f o r  “IL u ss u s i  ‘s h3. - ’-r ’’ 
, cii  thi oe ug lr

t i t i ,  s i g n s  . U l i  W I I I h e  [ s t a t  L i v  s’. t -  ;t i ~c I I d l  I S. ioua - Ou u [ l i e  I e a t

‘ ( u ’ S  w i l l  to u s k .  t ‘ a r e - c a l l  am id wr i ’ down as st e - so y of th e - se ’

n l c s : l c . i l u ’ /  l i l t , ’ I i ’  y~~t i u  c a l l  t e l ” i  cu b e r 

- -
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I u i  l ud ~~J t i !  t h t  a . ,  t i l e  j i , ’, I , ’, c u ’ .,’ , l h e l  r ; i I  l i e  S S t i l l ,  a~ I c.

wor d pe) i i ;  t , ci I t i l t  a s  ‘ 1  a 1 ~u a . I I I  I 
~~

‘ 111 .1 t A t  - !  !‘IC t ’ , r , - l i e  I “ C ’

e ’ X l l i l l l )  I aS  ( I I  t i l e  a, ., . 1 6 5 1 ’  h r ’  t i  a - - s  - , cc i t  i t t  I i ’d I l l  ca l l  I t  , l  1 I , 5 a r t

~o t h , i t  I ~~ y .~~u e  4 C r ; ; l r i g ’ : i a l i ; l h l , -  Ir orrI H u e  o t j l u  r 1 ,111  e t  ! . u l a .

Si , us r , : L i l r l e:; I l i a  1 W . ’  ‘ ‘ I I ’ )  - i t o - t i ’  L u l l  L i — - Sj i u t a  a l i c I a . A’ e l t i l e t

t i l l - r i , t h e’ u W u )  s’u i r - ! c ,  i ; i g l i t  , l p j . e lt ’  c i t  d i ;  t ’ - r -  I L  a . !  l i i i  r _ l i t _ I t

0 lii i S i t  a . ’  , B L I ,  l i i  i i  i t  a a I i d  I r a !  I I I ’  i ’S I I i  • i s .  :. I ‘ ;  I l e t , -

‘ I , i  t . i4  e 1 1 1 1 , 1  i c r  - ‘c , ; -
~ i I c , RAt - I ’ , i i i  

~ i t  6, d i  a l l , -  c. I I c i ’  ci l i e !  I I , -~Lk

S l i t  g i l t  a p j c e  I L’ t~ ‘C u a I ’ ]  ~-S I t I ,  - r , I ‘ i ’  L t , .  I ‘ l i i i ’  T’ ‘/ I - - - I - y I ’ l l  5 5  I I h i .

,Iske ei Ic) l e l e r I t h l t , 5’!: I L i I  t, We > W ’ ’ r ’ ’ t r a i t  A c  5 l ’ S t i : ,  I s l e !  t ’ , C i c  was ’

H ’’  1511 a! c i t e ; ’ , :~; L  1 I L l  - a -  c c  P a c d i i :  I i~~~~~~~~ . -  i i ,  r ;  1 i i i ’ cOld n h  e I ,

‘5 r u , ‘ I i ,  h i S  - ,i s i  S I I 1 . - u -  I I !  a. I el - a. I t  0 11 L I ,  , 1 1 , 1 1 , ,  t I  i i i ’ . W I ;  i i  I ,  t u  l i i

c i  - ‘ !  ih -  ‘ . 5  a d . h i  ‘ IS :  s i  d a  5111 ( 1 l ’ i ’  I ’ ’ e L  c ar d  l u l l  . t  i i !  t a r -  i l l

S l I c e  Y ,  li l t , , )  , , l , t , ’ ’, ’ L ;  - 5  S I L l  i j ,  4 1 -  : ‘  ‘ ‘ , l~~, I t ’ ’ , t  ~~h i c ’ 1 u h i t

151 ’ 511~ , , I a t ;  - I I - , ‘ e , V .1 1 1  ‘,-,‘ 
- 

~ ,~l S S e  - I u - 1 i d  I e a S I I t  a . ’

I ’ l l  .-jj h , i l i e  i a. I c  5 S i c ’ , . 1  r e c r u i t  r a i l  1 a t t I 1 , 5  L I l O : , t  11 . 5

a l ’ ; : ,  u t i u h  ‘ S i ’  t I i I l I ’ ’ h ’ ’, : - , t  S i b l t ,  ‘ a t i l t ’  1 i i ’  e c t p l t I i  , 5 _ i , h ’ :,

1 ’ : ’ . , i,d ‘ ‘ - ‘ . ‘ ‘, l ’ ~~t e , i I - l l  — e i ’ ’ ’ l , , , - ‘ - i i ’ , , , ! ‘5 5. I l k ,

l i i i : ,  y ’ t ’ t  - i’ , ’ ,  a t I ,  ,c a ’ ’,,,’ t I l l  a l e A , ; , .  i ! .  t a - u ,  ‘ I  I a - - St  r d

5 1  1 I I ) ’  p i ’ c :1  , it , ri I I I  - 1$ I [ci c ’ . 1 r ’  u i _ i r . v _ - s i  e l i  I - r i, . . I ,

.-,‘ j I !  1. c r is c - c ’ - I t s  I_ I l .  1, 5 1 , S’ u , i r  W I !  I t  , ‘ i ’ _ ’ ,~ a. 1 6 , 5, 11 st  I’ ’ I :

‘t r u st ‘
~~

, t i - - c l i  b .  , l ~~~’ ‘ C
1 ‘ I i  I - i !  h e  - — I ’  t I e ’  ‘ ‘ C , t ,’, c r - c S ’ S  I : 1

S t I l t  I i  5 11  - I s - . c., 5 , - a . , - u ’ : t , ’ e , c l l e  i l l ’ , , h ’  i ’ l l . :~~~l 5 , ‘ ,‘ ‘ u i r

t -  a t  ad t a r  t i  c i ’  i - ‘Cirs e i s  I ’ - - -  a ’ r e t  I l l  . i ~~~ ’ ’ ‘ h - e l

5’ . 1 I c  ,~~ 
j 

~~~~
- i 0 1 . c ’ i S ’  ‘ ‘ a,  ‘ l , , r ’ , .  , I , - le t i c  I I , 1 ‘ I l ’ S ,  - - ‘ I . , ’ SV ‘ ‘ I :,~ t I c ’ : ,

‘ ‘ ‘ I ’  c r i  l i i  I ‘ h e  - i t ’ ’ ’  , et - ‘ ‘ c - I • I . 11 1114. - s - 
— t 6. - r  , - , 

~~~~~ ‘ ~ 
, 

- s - 
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Lcd , invo l ving t h e -  24 ex p e ’r i n l u s l t  1i 1 s li d e s  and cm p r is ihacy and rerceucy

s l i d e’ , Th e s l i d e s  w e r e  p r u j a c t e r d by  a Kodak  Ca rouse l , and each sl i d e

was presesited for 20 second s at; controll ed by a pe-rip lse-ral tim e-r.

This interval was dlI os e-il alter SOllle p i l o t  work and we will have- shore-

to say about the - a t  f a c t  of exposure duration aL a later point .

Afte’r t h e  last slid e- was pre :se-uLc’d, t est booklet s we-re distributed .

‘I’iie I S Ce  S h e e t  d e ) 5 l L , t  sied instruCt 10115 wlsic’hs we -re- read by the e-xpc-r isis eul—

I.. r as tI’i c sub j e e  Is t~ ) I  1, ep.’je-d . ‘th e- in c c t r u c t i o h l S  w e - r e :

Af t, a s: L l I ~ a r i l O. r ,i uiie’ uite r te - l is you to  tei rs i this page , you will

b e-gin work iug hull  several d i i f e - r e - h i t, t u l e - s I l O r y  t e s t s .  You m u s t  lake

t i l e  tests is -I the ’ order jut W i h i d h i  they are g ive-ui in th is bookle t .

I)o siu t, t c i k e.’ t i l e ’ tests in aity uLhue ’ r order - You must comp lete’

work on ci give-n t e ,’S L  b al’ora going on to the next. After coin-

p l~’t l i ’ig a t e s t , you c a n n o t  go back t~ previous one-a , Instruc-

I ions b r  e : ; lChI  L e s t  ar e -  OIl  I i i e ’  test page- . Re-cid t h e - I l l  carefull y -—

i f  you h ave .  any ( l u h e - a L i O h I S  , ri N e ’ yoesr hand . SonIc ’ L a S  ts i lsay re -

e l eiit ’e you to ali r i W e l’ .iLl it , ’ uit s , gu e s s i n g  if necessary . l ,t th i s

is SO , h ) l e a i S c  be sure to g ive: a r e s p o n se- tO all i t e - u h i S

l Il a in s tru ct 10115 b r  e.’~~c h u  1 , 1  w c .:re as follows:

I Il l ’. : 1 , 111 ,- s of as i iu s ith er  of states al)I)e’aire-d on th e’

slide s , r e p r e senting t i l e ’  nulhsber of au t o m o b i l e- s  [ross e’,ie ll St tu te’

w I t  5 c  I w. r S c - ,  5 chs ir is) g [hue ’ dr u vi.’ , Y c u u are- to estimate’ the  neusu—

ba r , u f  c i t  - I r I ,  c - U  hi st c i t ’  wll  i c h i  you think you saw . The state’s

‘~~r l i S t  ed - 1 1 1 1 1 , 1 1 , 1 1  1 I c c i i i  y , and , i I  t e r  ea c h  i s  a blank Put a

nuiill b ‘:1’ f i t  - ic hi  b I , u r i k  t o  i nd i i .  N you r t ’St  list c. o l  U se’  nuniber  of

- ‘-~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~~~~~ - ‘ - - ,  . - -- ‘~~ - . - . - - ‘ .- - .. ‘. _,_
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e a r s  Sc. ’  I I  I t a l c I T c . s t  S , : !~ I t  ,~ 
- . [  l i s l e 5 : ,  4 5  ~~‘ ‘ 5 I  i s u t ‘, e u i l

t i l  l t ~’ y o r k  ci 1 5 !  I t e e ’  c u t  i I I , isi t c u  -
, 

‘ s ’ ‘ I I :  t l i e ’ Ii s i t ’ , u~ i a 5

h s ; ive  an c u t  ry  or a.a.eh b 1, r i s i k

~I 1 l 1  I n i ’ i f ly  t t ~ ’ ’  1’ Vi ’ - Si ’V e ’hl 1.1 c cc t r ; ‘ C u  i c . ’  ‘ c i , J : , r , e  u S

I Ia  t t , i i t ’ e- i i i .  c i i , I t  c i !  I i ’  S e’ C e’s )  4 ’ ’  t I ’  1 114 01) ci S I t i l e - I i s e ’ ~~~~, ’~ ’ ’ h i

1151115 5 i r e  I I S l a c t  b~ b c ’ .’ .‘i I h c l I l l t • ’ t i e l I  1’ ,- , ‘i’, ’ - i  c f ,  I c ’  iis d j ca u t e ’ H u t

orei e-r I I I  ,‘,‘ ! , i e h  ii , - ; t r e - c L a ” C u I’ ’ e r u ’ s c ’d . Put  cs I . , I t ~~r Us, a.t r ,~~ s

that yoe s t t , j ss k war - e ’re,s ac ’d f i s t c i l I r l u I g  t h e  l t ’ I V .  , .1 - ‘ a l t e s  t t h c ’

stre,.’t y e i i i  h u n k  was  u ’ror,s,-d ‘ c e  i i i t d u r i s i g  t r  i L ’ : i v e - , u t , ,  S~~’

O h ! ,  c l s S i c’ h s i : ; t ci 7 5 ( 1  t h e  S t i ’ e ’
~~ S c r o s s - u i  ~U St  h e I ’ t i ’ t ’  I I I ’  ‘ ‘ MS o S

Ille ’ d r  jVe - ~ a l ,  an; - , !  r i S e a e . h h i r a i ’ . - r o~ j~~ one ~~~~~~~~ b Lusu ’,’, 5 : 1 , 0 , !

c eo’ I S i l  51 ( t I l e ’ (I t 1 5 , , - nutiub ~r a.

~~~~~~~ i l ’ e ’ L’ ,: w I _ r e .- 30 I L d t it  1 0 0 5  l ’ c ’ l l l t ) c h f l t , ’  F h l S l s e ’ t ,  4 1  , i 1 5

t h ~ s t id ,s .  A t  I e i ” I ’i a . I S L -  S a l  i s  - - .. ‘ r ’  Sa , w i t h 1  t i l e  , , ‘ e ’ , S , t ‘,~~~~5- , t

I uS 1, , i L  i ’ , - r e ‘ A  1 4 1 1 1  ‘ I IS ’O V~~a! . b l u e  e ’ ’..di’ I i  .. ‘ ‘ I  I h i l t ,  ~~j  I 6

b , ’ l  C , t i l l s, e’ !  d t u e , J’ l,, a S I  i i , i c , ! , ’ , , l I S a ’ t  at ri I t e ’ I I  5 , 1 1 1 1 ,  -,

. 1  I I . . ‘ 4 , ,5’ ;~ - I I ’ , Il l  l i t ’ , ‘. 1 1 , 5 ’  ‘_ ‘, s u , ’ i - J i t I ’ ’-I c ’ O t l l h . i s I ’\l ‘ i . I i t c _, , h l ,  Vc
,,

l l l  L I I I ,

‘ ‘ 1 ’  5 i I l~~ 4 1  1 t e u ’ s ’  4 ’ I c - .’ I i  1 0 1 1 1 ’ ,, o r ’ ’ , ’ I’ you t’ I, ’ : t ,i , ‘ ‘at  r i t e S  ‘I
a ’ ’  lo~’ ,~ i t s  I c y N I c  t o  r . - t ’ ’ - - r i ’ .l u e c  r ‘a n u t  a. . N0 ‘ ‘N  n’ , ’ ’ r I h 6 -  ,s -

p c ’. t ’ ’ L i i  C ,  — : r . - u ~ i h ’  ‘ ‘ i l l  ~ ! t u , l l S e S , n i t  ‘‘ I i I ’ I ’ ( i ~~’ e~~~ l I S  h I l c u t  y s ’ :

d , , r c s ’ L I i l L I s  a 5,’ t , I a .~~’ ’ ’  ca ’ l~ , :l ’ ’, ’ a . h i !  c’ I 1,:,a b~ f a r ,  ‘ t I e , ’, ‘ :~~~~ an , S

A n i l e; ’ ‘ ‘ 1  t w - - - ; .’~’ r’d t r , s t 5  i ’, 5 1 1 1 1 1 ,  . 1 1 1 1 1 ? S ’ t I  -~~

- rd :, 1 ‘ i i !  I c , l i  I l l ;  ‘0 1 0 1  S 0 t u i ’~~ t 5i~~l .5 . I t c l i  ‘ I ’  : .  h i e l i  - , .

i h , ’ r , c ’  w~’r s is sy -; p r i b I S a d  l i i  e , i t ) ’ ’ ;i ! I -  t t a r ~~, I S a - S e i r e  ! u S ’ ’-e !

h i  low  :1 i . !  i 4 1 -  ‘ I e .i 1 ‘ ‘,‘ • u  1 1 1 1 1 ;  ‘4 1 r , r h ) , ’ : .  t w i i  ;-~‘ ‘ ‘i’d ; , i 1r , 5 1 1 i  w i t  i a 5 ’  d 1 ( 5

‘ 1 ’ ’  .151 ’ , ’  a - I I S ’  . 1’ ’’’’ 5 ; I e 0 i ,  ‘,‘ e lS - I ’ . ’ N t  ‘‘‘ - s  ‘1 1 , 1 ,  c i

-- ~~~~~~- .--‘-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- ‘  
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N ( ’  ( i c e  i ; i o f l ,  I I  [l i e ’ Iwo w o r d s  d i d  n e s t  c u p p e ’ c i r  c i t  c i l I , you lIr e ’

to  e l id  i r e- l a  NO. I”u r t h s u ’r l l s o r e  , i i  [lie two words did not  a p p e a r

on t he  saille- s l i de , you  a r e  Lu  e u i c i r c l e ’ NO.  You w i l l  c i r c l e

YES onl y i i  t h l c ’ two word s appeared ~~~~~ h e-r  o’i a s l i d e .  You

must ne -ike ci de’cjsiun for each, 5~u es s ing i t  n e c e s s a r y .

At Lii ” b u t  t om  o f  c ’cich i of t h e ’ t h r e e’ L e s t  p a ge ’ s  ci blank occurred

w j ib  t h e -  We )rd “I j issi’ ” u n d e r  i t  . W h e n  cad s s eu hj e c  I c’oihip l e l  ~‘d work  osi a

b e st  p c ig e’ , l ie ’ w r o t e - the -  e l a p s e d  t i u s s e ’  ifl [lie: b l a n k . ‘l’h ic ,i r e ’ f o r e - , ci r e - c .

was available ’ 01  ti n ’ 111,1, ’ i t  took c - j e l l  subj ec t to d u l i l l j ) J e ’ t e  ej e h  I i  st

page .

Wit e r si a l l  s u b j e c t s  bad cusisp i cr i e d  t h e  t e . - L S , c i t t i l LISeI  book I c  is lu cid

b e e - s i  C o i l  c i ’ L e d  , L i i i ’  e ; . I h l l ’r  i l i l e nt e r  sau l to t h u e ’  sub j e ’ e [5

We - a re .’ now g t  in g  ho  re in  t h r o ug h  [lie- r , u s i u i  - set  01 5 1 1 Se  a. c iga  i n

The s l i d e - s  w i l l  be in exactly th e  Same ’ o rder  as b e - f o r e ’ . O n c e ’

a g a i n , 1 w a n t: y e -u  t , r  s tud y each s l I d e  ca re f u l l y , re - nie ’sisb e- r j ug

as uisuch i u b a r t c ,~t t  j a r s  a r c  possible. Alt er t h e ’ slide presentation ,

you w i l l  be- I t sled again in exac t ,~,,y [l ie ’  same- way . I w a n t  you

L u  be ’ r e ad y b r  t i l e- t e s t  so I will baud  o u t  [lie test booklets

now . Pr jut yo esr nassn.’ on t h i e ’t lI as  you d i d  t h i e -  I i r s i  L it ne  . Renie-m—

bar 1101 to be~’, i s i W & ) r k i h l g  titter w e- See  t h e ’  slides until I g ive-

you t h e  ~ t gi ’.;  I -

‘th e’ slI d e - I; wi -re t hl& is p r ese n ted lot’ Use- se-eond t ulle , f o l l o w e d  by

t h u .  N sts which , ci ’ ;  [ l i e ’  subjects we-ri i n h l ) r i l h e ’ e l , w c.- r -- e xactl y [l i e :  S~ i h I i e ’

r i v e n  I or t h e  I ir s I t r 1 5 1 1

Re-su Its

In  pr esent ing [ i i , ’  results for Condition FURl), t I l e  par lorll saulce’ on
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I ’  h r  eN t I l e  1( 1 1 1 1  1 . c ’ . l- ,~, u 1 1 bc.  d e i l ’iS j d a s,’ c ’ u I r u t  a r d e ’r  , S e t  1 i s ’ - 4 I >’ , ‘ i i i

- ;-.. t : , i 1 1 , i t  t i l l  , I !  i i -  e . , t i  a l I t  j u n 1 5 ’ !  e V j I I ’ ’ l c a e  h e !  l e e t  5 1 1 5 ;  S l i t  r e i . u t  u i t i o , b u r ’ ,

t l u ( i c I ~, ’, i f s ’ t j r ’ k a . .  .‘.‘ e’ w i l l , a ’. d ou l e , I t l d ! l l d i  c; t , u t  1 1 , 1  l e t !

I ’ ’ i t  s e e - u i: ;  l i c e .  i - u i ’ ’ . , b et ’  W e  l i v e  55 , 4 ,  - u  c i t  I i l l ; ! , ,  - 1 1 , 1. 1 I a

si~~ ’ sid 111 1 ’ , I i  i s l e  c l i i  t i s c t , c  1 1  eLI  e ’ f . ’ne ’ a;- or  c,; . c  I !  e 1 1 ’  d I t ,  l i i i  I c ’ t , t ,  I I , ,  -

I c ’  1 s t  o l  l . i d t  I e L u I , j r  t I i u , t I ’ a t i d c i l  l l : , j i u , l F N l I l e ’ e’ . i s s  i s u e n ; t  5 , 1 5 1 ’ S , U sa  1 1 - ,

s i c ,  ‘ C i :  I l l  gr J p i s  l e d I  l o s t  p r o v i d e  r u - i t t I V ,  e , i d e l l a ,  f u l l  1’ , 1 1 - h I  i t

S L , s t  a se - u i ,,.’ ’ . L,’ e - L ~e’ je sd i ’ t ’d , 55  1:1  t I l e  11 , 11 :6 , 1’ ~~I , u u  c u r l ’ , hleeS .,  i s ’ ,

t i 1 1 , . ‘ , r,, l l d c ’ S . ‘I’l’ I t’ l I e ’  1 1 , ’ u l l , i , ’l ’I e ’ l e s  W a l ’ I 1 , 1 , ‘~~~, s) , . . r ’ .i [ 6 .  I l i ,

r I  SU I t S:, a re  c -d i , t w s t I : ,  1” l , ’, i u l , ’ ’.’ 2 , W i s e r ’  I l I e -  I t . ,  I l l  j l i ~~ ! : ’ l t l I  c u t . , a !  t i’e l l l l e l l c \

u ’ r e l c i t  s -S  L u ’  t S l i t  t h ’ d e I e l ’  si c ’.’ u ’u S l ’ . i h  I t  I !  a i t U e l l i ’1’ I l l ’  C I  . h S a( i  c I l s  c i I I ’ ,

- I ru  , I ~
‘ j Il . li e i l i e  ; ‘ ~a .-.-d , t in e !  , can e ’ , ‘ ; ‘ u r I , , o l  I .‘ , ‘:i re l , l u ’ s - .’ 1. r c’ ; I ’  I se  i

4 - l a  l i ve s ’ ’ 1 , L j  i N S , 1 , - ’ ’ i e e j u l e ’ h l t _ is; .  w , -r~ r c r i - ! t - r a r , c t  r i t , . s t c ’ t i  - 
l j ~~ ‘ ‘ i t

s i eh c nu , u u t ,  - i l  l t ’ j , s i 4 Wet’’ , , I  i c I t t  l y l i t ’ ! : ,  I ’ t I ; s u i u  u u l )  !‘r s , ui I . u 1  c l i i  I t ’ ,’ ,

‘ . 1’ , t l ’ l u  i ,‘ I i  -
~ I s .  I t  1 1 1 1, 1 1 1  I , ’e p r e ’ ’ . i u r : ’ c i !  t h u S  t i - i s  ‘ . , t ’ . i l 1 I , r t t  , ) l l s t  t I l t

I l l : l a s t : ’  r n  ~l u ’ I i I ’ . i  ! r : . I l l , ’lrcv b e t w e e n  b ’ r i , i I I c it e - i  l’ s t ; u I 2 r j t r e : ’  l u l

,u ’ i  i l u , ’ r , ’ l - ’ :, r u t  pl ’t )Suse , u c  b y  t h e S t a t , ’  ‘ l s u u s l t ’ r ;  I l uH i e ’ e u iu r s ’ Is u i c ‘ ‘ l I e ’  ‘ i r  t h ,

l a s t ,  ~~~~~ I s  t o t ’  u H ’ ! ,’ t I  1 . 11’ t h i s  f : ’ . , : - ’ ’ ’ : . c i ’ 1 ’ , t h a t ’ , ’ , ! - u t , : l - 5 n I - c a  a - u ’ , ’,

5’ - ‘i a ,  i l ’ d i e- ; I ’a  t , z  t i ,  t w o  s i c i t i’ t u . i 1 ’ c a S  ‘ij pe sr u i s ,u ’ out I l i e  t e s t  : .Lae  I

D I u t  ‘ 4 l u u e i l  l i i i  1,01 . l ~~t S t ’cu r e l s I  t i l e slides . I i i  t h e s e  t a . ’ t u  a. ’ - l t a . , , i’ . I I I

- 5 - ‘ 1 ( 1 ’  515 ’ 4 .’ ’ - - 70 I - r i ’ 1’ 1.1 1 1 . i h i d  1 . 1’) I t t  b r  u , i  I 4 , I l t s s _ ’. r s ~ ’

I I I , ’ I I t  l e l t ’ : u  t h i c i  I L i i -  ‘s e I of  L e s t  I r i g  I iO I’ , ’ ‘ l I e ’ , t  . l r u I l ; l r e ’ I l t  I Fe A St s . S e ’ ,  -

L 

,‘e’ i e t c -  .p . e I ‘ I! ‘ lid , ‘ I 5 ,  5 . 1 5  i l i a c ,  1 5 1  p r l ’e ’ I’S Lo ut  ol  1 - - I - 1 1 1 1 .  l I e ’’, ’ 

~~~~~~‘-. ‘-_~~~~~~~~~~‘- - ‘ .~~~~~~~~~ -~~~~~
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jueI gnsc~ni s d Id n ut  i t s ’  C c  c isc  I rom ‘Fr j u l  1 to  trial 2 
, a I m d  ing w h ic h is

j u t  e- r red  b y t h e I s i e k  u t  j u t e - r u e - I  iou b e t w e e n  f r e q u e nc y and t r i a ls  i n

Fi gure 2 . We ’ w i l l  r~ t u r n  L u t h i s  u i s a L t e r  s hor t l y .

In  exp er i t s i t r u i t s  in whi le - is lr e ’q u e -t s e y  jud gisi tr u i t s  r ep r e s e n t  t u e  on l y

t a s k  g iven  t h e’ sub].. c t  , l oss of frequency intoruri at ion over  t i m e  occu r s

vc. ry  s l o w l y ( e . g . ,  Underwood , Z i i s u ne- r h u u d u s , ~ 1’reu ui d , 1971 ) .  St i l l , erve ’t i

w i l l s  t h e- r e - l a t  i v e l y s h o r t  r e t en t i o n  1 ntc’ rv cils iiuv oiv eeh in the p r e sen t

s t u d y ,  sO me- l oss issay o c cu r  b e cau s e  t i l e  i n t e r va l s  w e ’re ’  i l l  ee~ by the-

s ub j a c t s  b e :ing  e-r i ’sgage’d i ci t a k in g  o i l i e r  t e s t s  oh ’ t ne ’ussory  . W e- w i l l  e-X dis l j Ii e ’

t l u e  i r  qu e t scy  j u d g l h le - n t s  ciS ci fu n c t i o n  of t h e ’  l e n g th  of u s e  r e t e r n t  ion

i l s t e t r v a l  . The ’ p r u e a e l e l r c  u t . c ’iI n e e d s  to  be -  g iv e - t i  in  50111cr d e t a i l

I L w i l l  be’ re:rne ’sllb e’r, ’d th a t  t i l e -  su b j e c ts  rt~corde’d the ’ ~‘lap se ’d  L i s u ie

c u ’ S  t h e y  co inp 1e.’ t.~~’cI c r511 l u  o l  t i l e  t h r e e ’  t e s t  sh e e t s , so i t  wa~ possible to

sp e c ’ ify tisrete re-Ic cu t l o s s  i n t e r v a l s, w i t h  t h e  p e r f o r m a n ce -  on any g i v e n

t a s k  at  e ach o f  th e. -  L i r e - c  r i ’t e ’n t ion i n t e r va l s  bciuig  represented by

d i i  f e - r a n t  gr o lhps  o f  su b j e ’e  t s  . In Cottil I t  io n  FURl ) , ~‘~2 s u b j e c t s  were

r c r j t r e ’ s c  s s t c ’d at a le - l i I s s t e - r v a l  . We w i l l  id e-u t ify t h e thsrae intervals

,is  ~ 1u or t  , tu e - S lO u Is , stud l o ng , h u t  I I i n -c t i c - e s  s sary 5 ,0  p r o v i d e  roc s g hs etv l —

el c’n es’ Oil  t i l e ’ I e - s l g i h l  u t  t h e  i n t c r v . u l n ;

On t i l e  f i r - c t  L u - s t  t r i c i  1 , [ I s , , ’ sh o r t  b I u t e - r V . a  1 ( t. it us et  to  I i r si  L e ’St )

e t) lia - LSLad of 20 s a a e u t i u i t ;  or th ìe ’  r e - c e - s ay  s l i dc , p I u s  40 Lu  Id.) s e c on d s

- i’
~~u ire ’d to e l i  1, L r i b u t  a [l ie ’  book I t - t s  a iu e i  g i v e - t h e ’ j t u i  t j ,t  1 t e st .  I n s t  rue  —

L i e s s u r .  , l ’ htss s , l i t .  s h or ’ 5 1 : 1 s t ion i i i t i ’ r v ~i l  ( t h e  t i m e -  be ’twe eu  1i)e ’lr

s t a t i l e l l  o f  t i l t  last c ’ .p s -ril fl e.siiLi l ilide’ ci sid the  b e ’i ; i n i i i t s g  of  l i l t  i~~

L . , : 1 )  Wcl:, sUlls ’thu ing i n  t h a -  n e i gh bor h ood ol  I I l u i t l u l t , - . t h e ’  usc ’ S j u i t s  ‘‘id

I t isg j I l t  ‘ rv a  I 5’ 1’ ’ e L I  I ’ S  I t i l  I S ’ S i iv  [ l i e  . l v c ’ r 5 l g t - I, ‘ te i’ e ’q l l  S I ’ (I t a e’ oinp~ t I ’

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -.“~~~~~~~~~~~~~~~~ - - - -  ,‘~~~~~~~~ - - --—-~~~~~~~~‘-~~~~~~~~~ 
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l i e  I i a t  , u u i t . I 5, - C  I l l S  I ’ m ,  ‘ l I m e ’ S ’’.’ - - I s , I c - m u .  e v .‘ - Isi - - ‘ 5  ; . e  - , ‘

Sc’  ar  i t t ,  l a - - N d  t I  l i s t  1 j , ,- e l l l u ’ i i . : ’ , —  ~t s , I . ’ r , t i l t  I t , t  r , ‘.es  I ’ ’ , ’  l , e u ! l t t l ,  . i t r t l

‘ I ’ l l ; ’, l n t , - r v c u l n  w e ’ r e  . ‘ i ’ v u r c ’ c e d  b y t h e  t in s  r e q u i r e ’ !  n ,  ee u I l f l - .  t e  I s ’ I

e , s 1  1 ,.i i~d de ’e ’ ut ~’, l l I t I a t  t e  n , I S .  f i l e  , s v a r r u ! ’ , a t r e e !  111511 S I l l ’ S  I , ’ ’  r -  N :1 lass

I I I  t I ’ V . 1  1 5 t ‘ ‘ 5 ’ 5 I ’ .. I g r e 51 ,’ ’ ,’~~~~~. ui ;’ r i c e - l i t  s I e. i i’ , F I 5 1 1 ‘4 1-I ’’ _~ . t n ’ ~ r u , ! t , ‘, . ‘ 1 . 1 I

sit ~-r ;  I re - u t I I ,  j - . . ) 1 s i t  t I c  I Haa  t I , . u t  t i l e  ; ,UI )  ~ e ’ d t  ‘~ I a I c- S I I i  :- I n -  ‘ - - I

( lu  t ~~ S c  , l i m e !  I a -, t r a I - l i t ,  li e u ,  - Ic  I t a ‘.,- ei ’ . t u i i u i u  .1 , s t  a I ‘, . i  e- .5 1 tI -

t u u t I l e  : t I s l , ) j - u  L a , . 1 1 1 - !  iS)  i uu . , trei er t jails ware l i c e  a r , r , , l r y  - i l l s  t l l a l  I i ’ s ’ s • I I I . .

si c i t , i  I S l e l [ a , ’t a  ( 5 :1! I l ~~a ‘~~i 5 - I t - c t ’ S  1 ’  l O t i l e d  l e SS  t H i s I c r  t i - ’. , t L -  t e r - t ’ •

a O t It  a . ‘ e s u r m e !  I r i . u  I t l i _ u i ( I n  t i s e ’  1 s c r ,  , I l i e ’  u i , e ’d H u m  .1 tisi I a t ,u r t  - - s i r  I a

L l l t a l V , I L ,  l u r  t i l c  r - e e e ) i u e l  t e s t  t r j , , l ;-.‘ s a  . 7 0  c c ’ l c !  “1 , 2 3  i , r i s . i e u t e s .

Lets :,  a !  I t -  l I I l e ’ I i e V  I s i i o r i ’ , ’ t L  i o n  ,‘‘, e I ’ I l i m e  S U I t  I s !  i t .  1 1 1 , 1  l a , i t , ’ u t ~~~

1 Ls t t e s i ~~~i ;  U i t l s ~ l j i r ,  H - p r - s e n t  i l l ? ’  I h l e  r~ -Lut loun~
5 t s J ’  h a t  we  H i  ‘ i . ’.

i I’ . 3 1 1 .  l I e ’ , ’  .I i i ’ !  - r d  
- 

- , u 5 t~~t i ~ ‘i t . .  ‘, - [ ‘ I :  i n ;  clii I . . !  be d el  e H 1 ic’s ’ cl S H I

i~ t a r n a I S 1 I t u ’ V ’  Cue ! d , I - u a t I t  S , l t a e -’ ’ V t  5 ’ , I (i t’ , t i  I - - ‘I  - I ‘ c u r - ., ,, Cc

‘4 , i ~~ . 4  l , ’ e . I r -. S ! S ’ ’ ’ r i  s l  e i d ,  t i c , I j v j ’ I ’ m ; s l . ’ :, I ’ ’  i ’ lt ’ t , ’ l’ - , l l e c. 5 ’ ’ ’ i . i t  l i g  I ca- ’ I~~u j ’ .

- ‘ t e l  - 5C , ‘ ‘ ‘ :. t i a  . l i i ’  s , S , ‘i ’ u , I e i ce l l  r -~ i , ! 1 e I s’ e . t  ‘ m r I - i t  ~‘~ ! - ‘ ‘ t  . ‘ , ‘ s m ,

I l l  ‘ I , ’ ‘ i t .  C ’ ’ t ’ t ’  ~ i e r r  ‘ ‘ ‘ t u e ’ - ‘ I I (h Id ’ I n ’ - ; ,  I I ’ - - I : r ,  5 ’ .. 5 ,  i _ u , , ’ l  I h u e  , t , 1 1’, ’,! I j ’ ,

- u . s t - s  s i t t~ t e  I I  , t , 5 5 a  l l , l i ’ u a n . , h I t ,  n . ’ , ‘ i ’ u ’  1 , n  s , . s t r ,  5 ’  ‘‘ e r  r c  I - e l

‘ I s 1 i ,  5 C I ,  a t ,  , u  , , .  i t ’  ‘IS I V I  5 : 1 . 1  I t t  i l l  I t v ’  t a S iii c .  I C i t .  a a e l  ‘, ‘ r i ,  i t  ‘ . ~‘I ,  t . : - 
-

‘ , u l s !  r ’ 1 , 1  i e , ’ u 5 ’ ,~~t, , l ’ ~ S I t t e r ,  l e a r ,  i i  ih ’ :  ela 5 ’, I t ’ ’ ’ ‘ u -  w 1 ’ l a t :  1’ - .  l I d , -

- ‘ I ’  - - a ’  - r , - ~ t sis, i 5 c l I ha  t i e  : . l e I i a  “ c r  - ‘ 1 c r  1 st  i e : , s I r i  a ’ s ’. ;’, c s .~~ r

4 I - ;  ‘ r . I I I ’ S  I u ) !  ‘ , . I t  I I I  ‘ 
, .1 1 I 1 1 1 1 . 1 1 I I ’ l l ’  , I ’ )  I lug  ,i l i t !  c ’S l i e ’ ’ . r ‘ - s y ’ i ’ .  10’- . ’ ’ 5

‘5, t . u ’ ,’ e ‘ I t ’  ‘ u ’ , !  c i t . . I  I c  n I - l i t  , : ‘ L u ’  r ,

I s  I i i  I . t I I I ’  I I  ‘ -‘ 5 1 1  C I I I’ ’ I l u i t  i , ’ ’ s s  I ‘r t.1 i c ’ ~ l t , u r  - 
- - I t t l  1 1 1 1 1 1 , , s n ’ c ’ - u i ’.

-~~~~~~~~
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r e t e ’n t i o n  i n r s - r v a l s  w e ’ r e ’  . ~ I , . 79 , .is ud .113 r e sp e ct ively . [l ie ’  c o r r e s p ond-

ing  v a l u e s  for  ‘I’r i a l  S w e - r e :  . 79 , .78 , aiid .81 , None’ of [lie - di fferenc es

was reliable ’ sati stica ll y. The-se- data show , as did those used  to p lot

Figure 2 , that performanc e- in e.st iuisa t ing tre-queucy of events did not

isisprove’ from T r i a l  1 t e l  ‘l’ r id  2 , and t h at t h is per t ori rs anc e d id  not

erhiange over t h e -  re t e -u it ioui intervals . TI u s -  t ack  of increase in pre’c ision

trois s Trial 1 to ‘I’r in i l 2 utli g ls t be- attr ibute d to a ceiling e ffect ; that

i s , in  au a b s o l u t e  b e ’ f l Se -  pe- r f o r i si ;sne :e ’ was  qu i t Ic  good on th ie first tri a l

,it sd i i  may be ’ t h a t  a i i y i lispre )vesncuIt b ey o n d  t h s a t  w o u l d  be- d i i i  i cu l  I t o

o h t u u i  ii n s i d e ’ r  any  c I r e - l u l l s  I asic c’S - h owever in oilier cond i t  ions in  w h i i c h t

t h s ~ - r e -  ~~e r s  l e W ,  i’ I a S c ,  I t o  b5.- d e ’ ’ , ’ r s b e ’ d  lat e r), t i l e ’ subjects were - able-

I t ,  l u ; , l s c , l ’ .’ e t h e ~~~ p s ’ t u ’ r i , , l i i u u s t I l l s ’  ‘I’ i’ s a h  1 lo  ‘I’r i a l . 2 I ’ve -li when per tor—

c - - .i u I e ..’ W i t ,  b e  t t c t  u t s  t h e -  i :r~,i t r t a h  titan i t  was te i r t h e  present con d i—

5, 1 ~~~ - h a S ’  I I t ,  I n i , l i e u 1) 1 ’ , l i s t  E s  f e l l S ’ , we: l u s t i n ,  L c e s u i s  !eh e r  Li st ’  poss I bi, i i  ty

t h u  u t ,  1 , s ’  k a t  I u:l l lI I ’.’e lmle’ t ut 1 i u s 1 : i  i~ au 1 I c ’  I r i c i l 2 in  i’ req us.-n c y  j u d g

l , l s ’ I l t S  r e s u l t ’  s i  f i t  s u m - s e  tn t ’ , ’  I 1 e)fl 5 t i l e  dets ianel s p l a c e-u oti snest lory by t u e  oilier

t a sk s

I t r , l  t ’r

In t h i s t a sk  t i l e  sub  j e ’ ,  Is we ’re r e ’qu I r e d  to  iS t i lt  i i  y t h e  order i n

wh i c h  t h e  ; ; e ’ v , ’ t s  s t  r e - c - I s  W e - r e ’  ‘‘ e’ I c ) S S , ’ l l  ~~ H I d ’  t~t sk  may bet viewed as a

s~- u ’ idl t e ’ e u r i s u n g  t ,i sk wi t i tu t it t i l e ’  I le ’ e~ ’ s n ’ s t y of ’ r e ’e , i l I in g  t h e ’ s t r e e t

Isaa c’ ’, - A .  a i i  r s t  rc  ~~~~~~~ 
i c i,- ,i r ,il r s We I , l V t  l i s l e 4 t i l e ’  is l e - t i l l  pos i  t i o t i

i ’ i gt i m s u i tn ot th u ’ S t  V . 11 :;tr , ’ t t , r : ‘f i t - a c -  c i r e ’  showil  i i  F i gure’  3. ‘I’hi c



cl ear ‘S l o p e’ f o r  ‘In - u I  1 iiid icat es L u , s l  5,11:1, se ’ t ’ J , j l  , , s ’ , i , ’ r ’ i I l t u r u , - l t  1 .1 1 5

w c l , ;  a v a i l a b le ’ , cun d  i l i . . ’ e s l u v i o c s : ,  H~~ ’ l  ;1~ i e ’ 1 5 1  t h e  .10 1) . ’ 1 1 , 1 1 , :  1 5 ’ S S i  I t e l

Trial 2 S h O W S  t h a t  j - I d m t  01551 le’ .s r l u 1 m u t , ~ e u e : e u i’rcd  O t t  L h ~ - s’  e - , ’u s l  st  eidv

t r i a l .  We c s i ’ S l . u c A d  , : I,ircd i d e  ssusishe’r c i i  i u i t s  ( n i s s i ~~i~is ig  co r r e c t  m i l l  I i .  I S )

b r  e a C h  s Ir e - ct . I ! l e ’S c ’ d a t a  5 ’  u ’S’ e-d L S 5 L  L I I e -  l i T l i l l l ) er l . 1 1  t I l t s  w , : t c  5~r .  a !  t

t e i t ’  t i l e ’  l i - s t  1111 ,1 5e ’ V e ’ l l t t u  :;tre ’ttLs t h o u  a r  L I c e  o i l i e r  l i v e , b u t  t h e ’ r 5 -

W I .  l i t t l e  e l i !  l a t ’ t ’ l I e  a I c ’ u e J I s g  t h e  at ’ i,ei ’ I l . a .  H u e l l t i i , ; i ) e i ’  a l  s L t n ,  1 5 1 —

c r e a s e d  I’ or n i l  I P a r. I t u e s i l t ,  b e t w e - c - s s  ( h s , ’ j , s I I and t r i a l  2

t ci . : ; a u I t I s i e  t i l e ’ ‘ ‘ 1  I e’ e ’ t  0 1  t h e ’  re t e n t i o n  isile rva l , We’ h a V e -  C L i l l ’ tI-

l i t  e ’eh t i s s ’  r rc -l c stLtis I t r u e ’  c u r i e l  s,’s ti ,, ’ ,I Le ,’cl ~l c l 5 i l  i e ’ s i  1 , 1  t i l e  r, e - V c ’ t s  ~~t t ~~~e’ I ’ .

b r  s ’ , , , ; I u  - ; n ! t  le e - i - Because’ the’  t e ’~~~i~~i f o r  r . - ’ l l l e ’ S m L ~~ a sic1 t e t t ’  s i de - n S e - I c ’

a l l  S i ,  : i - i l , ’ a t e S t  ~~n e ’ e t s , t i l ,  rate- j ut man isitcrvjls s- - r e , I i ~~I I I ’ u t , . d i l l l a t  a !

l I se - ’ : ; , ’ ~~ v - t i  ‘r i  i c r  b r  t h e  f r e q u e n cy j u d . .~s r r a l s I s  - Ar ,. w , i i e leh i - c  e . s l l e a t e e i

s i ’ . the’ ‘v i i i,, ’ i c S  I” is ,ca’ , 3 , S h e ’  i : I e c i I l  r i n c r ’ - .u s e td  - I m b c - t . u I , ~ i , s L c

l~ I s , - , i i  r s , , s I  I t ,~,7) cur’ s 5  ‘i’ r t a l  S ( . d 9 ) ,  On I’r n ; s I 1 L I - ,  5 ; d c ’a t l  c e - i  l a I . m -

I ‘ e l l I S  ‘ u ’ r  t~~- .  shsa rr I c ’S m m d c , S l i ( l  l~~~I l 5 ’ r e t c : f l t ia u  i i l t c ’ r ,, m I S  t e ,  i a

‘,i I , l i i i ’ ’ i t )  l ’ s ,  i s ,  i j l  ,,‘
, L i m e ’  corr c. r1le )nei i,tl~; V ,ui5 e - l-. s , s .  ‘ ‘ I ,

l i e !  , -aj , o- . . r . s I i . l I l a  L l l t e ’ F ’,’d l j  a l l c . . r t w . s t c  11,1 1 ! e I l . i l ) l ,  s i l l  r 5 t l c , : h ’ ’,’ ,

S l I t  c l , ,  5’ s n  a t: s ) ’ I r r l  r ’ - l l b t  i t l t e -1, l e ’L  t i l l ;  ‘_ ( f l )  I - e N n , , i ’ t s ’ , t a i ’ ,’ , ; I

- u r d  t r r 5 t l - h I t s a 1 l a s t  i s  due ’  1 .l I’ ’, a’l y L o  t h e  i t ’~ ’ . u C l ’ e i - i l  lofl ‘ ‘ 51  t ’ c e

- I r u . u i  or L i i ’  s h ur l  r e l e n t  i o n  s s i l c r v a t .  Wc. ’ h l c l V e  ‘ let  b e a u s  I i )  I a

r .~~: , t ,  ru sh h a  e’Sl) 1.111,1 1 1051 e t  I lb m : ;  ti n e t u s e , c i i  I m s I , : : ’ , ! t  I l i a . , e  ! , t t , I

. 1 : 1  i i  ‘, ‘ ‘ ‘w I s i ~ I l , . ~~ I ” r i  a r t  - s l i c e  ci I d  rs ,,’t th t t ’ r : i ’ ’  - :1 a .sa I Is e

r~ t I l t  1 1 , 5 1 1  r u ’ s ’rval l n l ’r . ’ , l n u d .

‘:‘., u s t i t  c d  , i ’ . c r y  r ’ae’ I oil ly  t h o se  i t  ~-isss in  wh i cbs  h l , t  Is ‘.~~‘ r I s  i i l ~ ‘ i t  I

hhL~ , - - , . .~~~~ - — ~~~~~~~~~ 
- 
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Posit ion

L. ,’~u r , ’  3. M e - t i n  order  (pos i t i on )  udg i ’ren t s  for  Cond i t i on  FORD as a f u n d  I e n  of

t r u e  p o s i t i o n  and t r i a l .
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tying a company we’re re-called togeth er . The results for each trial

are shown itt Figure 4, with t he  spacing variable ott the baseline , and

percent rec all on titer ordinate. As is apparent , i n  an a b s o l u t e

r ;e u s c  p e r f o r m a n c e was ve ry  poor on ‘l’n i a l I. ‘l ’hie i n t e r a c t io n  between

th st- spacing variabl e-’ and trials is q u i t e  i ’v id a i s t  (j ~ 
= . 0 0 1 ),  Th e

dii tcreslcc on ‘I’riaI 2 between recall with a spacing of 0 and recall

w i t h  spac i ngs of I and 3 is l a rge .  ‘ t h i s  is t r u e  151 s p i t e -  of t he

1, i a t  t h a t  t h e -  s o - c a l l e d  sssassed p r a c t i c e  (0 spac ing ) becomes spaced

p r a c t i c e  when v i e w e d  across  the two t r i a l s . R e c a l l  w i t h  a spac ing  of

3 was obv ious ly  n ot  b e t t e r  t han  r ec a l l  with a spacing of 1 , a l t h oug h

as w i l l  be seen l a t e r , t h i s  f i n d i n g  did not a lways  hold  W i l l - I l  t h e  nut ti-

b e -n  c - i  t a s k s  was r educed .

It will be rc’iiueisibere-d that a S a m e - D i f f e r e n t  v a r i a b l e  was inc l uded

itt the - posit toni tig u! t h u e  company names .  The two occu r r ences  of t h e

att n. we -r e  in  th e ’  saint.’ c e l l  on bo th  s l i de s  or in d i f f e r e n t  c e l l s  on

t i l e -  two S l i d e s .  ‘I’hi~ v ar i a b l e :  had no ~‘f f e - c t  o v e r a l l  (~ = . 26 ) ,  but

i t  d i d  i n t e r ac t w i t i s  the ’ s p a c i n g  v a r i a b l e -  (~ 
= .004) .  This  interac-

t i on  is s e - i n  in  i” igcs re -  5 , fo r  T r i a l  2 . The d a t a  i n d i c a t e -  t h at  when

t i l e two o c c u r r e n c es  w e - r e -  051 S u c c e s s i V e -  s l i d e ’s  ( C o n d i t i o n  1) ,  per for-

lanc e w a s  b a t  i cr  i f  th e ’  sasI t e c c l i  s wttre U s e - c t to show the -ornpany

t s , i u i e t h a n  ii d i i i  er,, u t  c e l l s we-re - u sed , whsc ’r c~is w i t i l  spac ings  of 0 and

j ,  l b s - r e  Was a s l i g h t l y oppo site e I l s ,’c t .  None - of t he  o t h e r  in t er -

a c t  io ns wa s  r~ 1 i~~b le ’ .

— ‘ - - -  ~~~~~~~~~~~~~~~~~~~~~~~~ .,.J.., .,,.- ._ —
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‘ e L I S t :  i l , :~.1 l u  t S .  i i i !  L~i c: s u c ’ t u - I  l i r e  r~ t a ’ , t  s I l l  l i t e r V . l i  - !‘Iua

1 11, 1 :  c u t  t i r e  / , 1 ,  I t  5 1 ) 5  i l s t a t ’ d , , l r - ; d ~ , r ,  c , m l a u l a t , u I  I n  t i m , - t .. i r l r ’  ; - ; , r V  .5: ,

c-. sn  de’u is e’ I cci t ’ ~~ j ’ ’ ; i r ’ ’ r s e ’y ’ I u e i ,m’ , . r , ’ l u L  S , ‘ - i’ S i~m , u i  I , 1 5 , , 111, 5, 1 , - h u t  5 11(1

I asi~.’, r a t e  r n 1 , 1 1 1  1 1 1 1  C r v. I S w c  e 1 - / -~ c i ire ! 3 , II- ’) i l m i  ito I as  , f t  p a c t  i v e  I ~ -

- ‘ ‘c t i ’ r n , e c e , u i . !  t r i . i l  , t h s c  a u I X ’ r - S l l e l r u c i  I l l ’  v , s h t i ’ tm -s s ‘ ‘ s i t  . s r sd

rss i i s u t , - ~~~. A g . i i i u , t o n e ’  v . u l i s es r~ p r a r , , st  Li la t u rs a w i s s a l u e - l c u l s : ; e e l  I t ’ , ’ ; : i

r u e  I t i s j i i ic ’ s ’l t  t i l e ’ 5 5 1 1 1  j c ’ e t s  a c t u c i h i f  t , t , , s r i e ’ e I  I si r u k , .  l b s ,  I ir:;t t t ’r , t - I s

It:c i ’~ b~’ oh : . .  r y e - l i  t l u a t  t i s e S e ’ L i s l e  r v ; u l s  d a t  I 515:1 tc ’r I bass s r’ t ho s e

l e o I l l e I  S t i r  t l r r , ‘ i’e ’ j e i c  h i e ’ ’ , ’ ” 5  l e i ’, ’ t l l ’, ’ t u r K ,  ‘l’h s i t ;  r : ; eiits i s ’ s , i , s h~ l a d

t h a t  su b ’ e, e t r ,  1 5 1  s t  h erst I . f ’ a t l t  l , r e ’r e  t i m e  On d ie  r l ’ c , i I I t e d t  t i ~ .l l i  I ’ l l

I s e  0 i l t ,  r ’ l’s’’ I - ‘I - i d l , ’ I is  ,

‘ I S l e - i’ ’, s r - n i , ,  ~~ l 1 ,- c t c l i  S h e  l e t -  l i t t o n  i n t e- r v , s l  e ’ h l  n s ’ c a l  I , I dIr

I ! ’  s l t a i  ‘. , - ri s e! n s a : , mi s c !  i c I n g  S e  L a f l I  S a i l  i i i ,  r v c u i s , h i ’  r e f - u i  S v a l a , ’s

r i ’ I n n S  1 s c -  1 _ ’J . ‘ e l , n c i l e I  7 . 1 , ’ , r’ ’ - : ~~’i . r t i v c ’ 1y ‘ s  r c ~u l  2 ,

-.‘ ,s l i s e  a ‘ .‘~~~ ~ . , 11 , 4 , l t l ’ i  3 1 . 0?. .

I ’ h : . s r l i , I , i - ’ l d S s ,  ‘ [ ‘ S m ,  S c  hire: s t i l l  t : r r t b t c - r  qut , ’n S H,., : I c r  F .

k e e l  , i S ’ u l t  t h e -  rat~ ia 1cm A u t a l ’v . ,  c l O d  f e e  c i i i  - It s- i I I h~- r~ it ,, u r c t m  ‘ ‘ l e e !

1 , 1 1  i i i ,  ‘ d . c 1111!  o c e  sirs ‘ ‘ s t e - s ’ S  ol t h u ~ 30 c , m ’ r p , s i m v  sl Im - t m  ‘
~~ r r i ’ , ’n s r s ’ d  - i ’

lI St - I : . . I . e  r f ’ ’ cl i t t  r ’ , i s ’ S r  f ’ ’ ( l t  o f ’ (lie ’ u s !  kt e - l u ’ , ’ , 5 1 c r ,  S o r e -  . i t - i ~

- t r i l l  5 , c . 5  I I - I - 5 I m u te I L u l l  r I  b ’  -
‘ , - I - ; 5 t i s u  it c l i i - !  ‘ i i  e I hi I - I ,  a I a SI ;  S ,

e l  L ’ i l S  , i r l ; u i V ’ - . l S  c c ’  sh I ’ w r r  i n  h-’i gu r s’ ~~, far e , sc 5 m t r i a l , 1 t I s  I r , a !  I ,

h i  r -  spa ’  i r s  t e s  be a s i r i c i  ‘ 1 r e n d ’  ‘,‘ c i  I , ‘ , ‘ I c i t t b ,  s I u , ’ t ’ ’ I s tte ’rv ,sl

I ’ , I r t t .  c ‘ I  
~~~~~~ 

t~ i l l  I~~ s .  1 . 5 ,  S I l l _ I i 5 .  w c i b  . 1 L’ s ( 5  i l l ’’.’ l , s u ~ I ,  r

—, ‘ e el . ’ id i i 5 ~ ,I r ’ l - I I l ’ s ’ - 1 ’  t n , , - s - l i n u s ’ ’ -  W .5 S ’ r m e .’ t ’ I ’ .’ t d  t m  c I v i l l y  u I  . 1 5 : , ’

_ _  ~~“--~~- -~—-- 
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and  d i s c r i b u t i s i g  b o o k l e t s  b e r f o r e :  r e c , i I I  Was iili t tdlt e - d . This recency-

l~ ikc- ef fect baco sise’ s s h o r e ’ a p p a r e - -n L  ot s  ‘fr i  c i i  2 , where - a sina i I primacy

‘‘ I I c - e l  a l s o  ht i )p e ’ar e : l l  tot a l l  in te r rv cul s - ‘ I u~ - re ’  appea r s  to be a cons —

I’aisSa tOrY c - t i  ad’ I in  [bat re-call W a S  b e t t e r  [or t h e -  e-m ~r 1y  p o s i t  ions

W i  L i i  L i s a  l o n ger  ni le sIt ion intc-rvcl Is t ian i t was w i lb th ie ’  s h o r t  i n t e r -

v a l , wh ere-mi s aLl t h e ’  I jit h i J )Os itiusi t. I~~ rev’ s’r;e - was true’ . For I r i a l  .1 ,

bot h [ l i e ’ c i t e s  Is  u i  p o s i t  i o n  and t h i c ’  It sLc ’ i’ci e, lion bs ’Lwe’e: n posit ion

a rid i s i t c t r v m s l  w - r ’ r e - 1 i ab l~’ (j
~ < . 01) . I t  ~ w o r t h  is l e-n t  I oning that in

t h e -  l a r ga  p i l o t  s t u d y w i s e -r e  nanse -s  ol e x i s t  i sig co l i s p at l l c :s  werne ’ u s e d  ,

th e- same’ i t t  c’rcic I ion be twe’ e il 1511 c’rvcu I and pos i I i ot i  W a S ci I so j e sund  -

We-’ be’l iave -’ that t h e  i n t s ,’r a cL  toss  sh s ow s s  in  Fi gu re ’ 6 is ii c Ot l S e ’ —

(
~i is ’isc  en of t w o  H I ’: I , I r ’ , . F i r s t , S sir t h e ’  s l s e r t  r c t e s s t  ion  interval. , the

j t , i , m S I l~~ s t  r e - e d i t e d  t , -~ ,i I e ’d to  be l i e - i s i s  l r e ’ s ns L i s a  l u i t e r  i o s i t  ions  i n

L i l a  l i s t  - ‘l ’hs i s  was  d c  t ’  r sisi t led b y s s ia k l  ng a t ,,u l b y ol ’ t h e  s tud y pos i —

t i o t l s  I’esr t h e -  l i e - n t h a l t  of t h e ’ i t e s i s S  rcc ,ill e :d oss T r i a l  2 .  T h i s  t a l l y

5 i l O W e - d  t h u .  5 > / , . 2 - ~ c i i  t i l e ’  i t t - s i m s  ap~l e ’ u i n i n g  i i i  t h u  I i r s L  h s m t l [  of  t i l e  i c ’ —

c m l i  p r o t a i  cu t  e d U d s I resist p o s i t  ions i t s  t h e  se’eossd I s a  i t  cii ’ t he  stud y

i ist - I ’ s , r  t h e ’  s u , e -d i s u i u s  , u c i ej  losig ssiL ~’rv aIs , t h e -  v a l i s e ’ s  w e ’ r s -  49 . 1? and

4 7, ’ u j  - [31st ii t i m e  b i a s  at  t i t e -  short r t c ’ t S t l O l l  in let Vii i fur recalling

i i ,  m c ,  1ss , s t , i t  i s - s s ~’d i s l e ’ i t s  th e- l s , : ; t  i s  v i e w e d  i t s  co t i ~ U s i e 1j o i i  w i l l s  t h e -

t i c s  rs s .y  s S l e e t , i t  s u s i [ 1 I m t  S t e - i l l  t h a t  I l l s  r e - c  e h s c ~~’ e l  b e - c t  r a~~i u l t s  t rots u

t i l e ’  j . rod u s t  j i l l  s t  i t e ’ i t m n c  I [‘si l l s  U sh o r t  . t , ’ru si store - c m ,  re ’e c i i i  is m l t  iated

i s , ,  d i  I I S e i i  I t  ‘, w i t  ii L i i i  s I s i t e ’  rps’ taL I n t l  i s t hum i I I ’  e e ’t l i  y e l  I t ’ d  I S cii si.)

I F
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c u e ’ S cs ’ s’ , ,  II I 1 1 1 . 1 1 y i u y . -  m t  c , s r , t  .1 s m ~~~,. u ’ I . d ’ a . i 5 l ’ t~~I I s ,  t ’ . . ,  - t n ’

a;-~p~ r s  a, ’’. u [ , , I S i l e ! ,  ; r r c , b L I I :  “ l l l l t  I t :  ‘ I l n I a  m l  ‘., l i i e l t  t i m e  ‘ d i i i ,  i ’ ~ I I s t i t .  L I I  c e l

l’ e ,  -s I t  b C  t U e  S h te , i ’ L j i m ’ e- i’’, ; i i  . h i . S m u ’ i s i d  i F : , , ’  I l a  ‘mi, ! c i i  ‘ S e m i  [ t i c  r a t :

j,-c t ci Id noi,. kciciw ni l S m a  i t I m m ; e -  t hat S n i n  m s i ,  t~ r e  I ,  r ut loss S c’: 1 .r l .~ I i i

i n v o l v e- r e - c d i

i l  I c ’ Se e  c r 5 5 5 3  I ac  1 t n  , u n  s i ~’ r e  i t ,  e a i m : .  i r , ’ t -d I: ,  I I - — 1 i s l e  a 5 l ~ I l L  - - t S

- ‘ 1 ’  c - e - I d .  I l l  a t l c ’ s r m p L  I m p ,  t e l  raa~~ I I I S m e . I l i n t : 1 . - u - I r e . 5 l u l l : 1  S h i ; e I

L I5 ,  : , l lb i e e t S  . 1 - c t : !  ‘ a m ’ : I j i s i s- ‘ I i  , r ’ l u ’ l d n i i L m s m d  I s  r e - u l I  . i t e~ t I m e  s , u I ; u m , -

Inn , ! In u i g L’ a t a m m !  s - au S u s I e  r c . m l : r  (h um m i i i  t i ~ , ’ r ; I u o r ’  r ’ - t c n t  S O i l  l~~~1 . r I d ,

l s t r  l b s ’  t I c .  h t n L , - I ~v , i I 5  j !i  i m s ’eie ’s I S l e  v c i I s , i t s -~~u r _‘ .
‘
.‘ ‘‘ , S .  i S , s : ie m

10  ‘ - .“ I i .  , m 5 , 1 i ’ ’ .e I ’S , Lii ’ I’ ’ t r i m _ c , L S i , u t  n , s i t >  b c e  I .~~, ~‘.‘ I ’ ‘
- 

I, 1 i , . , ‘ t t ’ t  I I

a m , ‘ m r ! ’ : j ’ ’ ,’ , d I  - ,~~,, - r ’ t  l e a r -  t o t a l  l L h e ’  S ’  ‘ ‘Th ’ l : m c , I , ’  r s - s . s ’~~ i j u , m n r  - ‘ ‘

- - e I c-, w i  t h u  I n , ’ I O t i s t ’ 5 ’ I t  I S  - VU I: ; , ‘ c i  ci S I , s  i I , - ‘, n~ ~~~ 
: 1  m c~ t o n ’ >  , , ‘ e ’ ’  ‘ n .

rs [ c _ i tt , , t i _ ’ - m~ i t  I I. I : - , nd  I 5 5 ’ m u  h ‘,‘ i n  ‘p ~. a’ X’ e ’e ’ ,i 1 s I e ’l l i i ,  si c I ‘‘ 1’” ‘ I s ’  I I - I I - - a . :

S m - S e c  ‘id I c - ,t 1 eH t u e  - m al ‘~ 1 i n ,  t , I I  m ., I’~ ’ L s i l o s  c ’ I I, , - ~. 
-

‘5 ,, m , t . l I t  11 ,111  . 1 1 , , ’  r I c  I) e el I t , - I LI t m , s , -  - , j ’ ’ ’ t c S :  a i n ;  I r e  1 ‘ u S ,  • 1 - ‘c c, ‘ h 5 ’ r

t i , e  ~
m m , . r L  l i s l e  r v m m l , , , I , S  c r u m b  For L b s .  l e a p , -  r 1 I l ~~~. s v. , I~~ .

1< , - - 1 : 1 n - I

:-i m :c as’ ’, in , I t ’ - ,  ,, ‘ ‘ a l a i ’  ‘ :  - [c ’ s o b ’ , ‘ - i~~ .t  b - , s t  :~ H . ) i I c  ‘ t  c ’ s ’

“ - i -  s n , e ’ l  , ,  ‘ m ’ I t i I ’ ’ l u ’ ’ t  it ’ - ‘ i S l e t ,  s ’ s  I , l~~r , , S eI i , l m ’ i l ”  ‘ I ’ m : ,  I S a  ‘ I  , i r i l~

- ‘- c i 1: -., 5 I a  r i m ;  - U I ’  I : ‘ -  - 5- 5 ~: s n, . ,- ‘, ‘ S - - ,‘;,  s m  - ‘  ‘ i ‘ S’ s l i i ,  I t , h e .  I

S ‘ - ‘ ‘ I I c c  I ci I I I t  1’ ’ I c I i ’. r I I I  5 T h ’, — , - I I t u ,  ci t - I l l  ~‘I ’  - as  s ,~ - . ‘

I I ’ ’ ; ;  5 sO .  - t ‘.a m I r .  e- i ’  I m: I I V a s .  — . — ‘ ‘ I s l e  -~ I t i t  b u m s !  . ‘ i i  I ‘

t’ . ’ I d  ‘~ 
d l  ‘.‘ I ‘, , ~~~ I l u  i t~~’ - m  V I . 1 . , ’ 5 ‘s  I ’. , , ,  I i ,  t 1 1 5 ’ - 

1 
- u r a ’ (H  - I ’

b e- r -  em t :, - :5 a ‘e- ‘ I I  I ‘ L’ 5 ’  / , -~~
‘ r e -  ‘ r , ~~ T I ~~I i ’ ’ t  I~~~~~e - r
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ii.

t h e  error  pe -Lc e ’imLdl ’ pe n~ 1 rosm s ‘ tr i a l  1 to ‘I’r ia ’l 2 , and SOttle increase iii

er r o r s  cm.r, t i s: r c t e t l t , ioiI i si t e r v a l  i n c r e a s e ’ s - However , th is latter

c I  ~e’ct i s sm u t r , ’I  j ab I , - s t a t  is L i e - a l l y  (~, .08) , and thus , b r  a f o u r t i m

tjl- l le We ’ h a v e ’ d i e - c l  i n  f d ) u i l d h  t i m m i t t i m e ’  F I l e - OUr  ic’ s e s t  abi  i s h t e d  on t h u e  s t ud y

L r i ; m l s  we-re ie lat iva l y stable - .

S e :p ar a t  icl i l  var  u u b  h e , ’. Aiuiong t i m e - S ig iss  p r e s e n t  5 d  We re 12 i us w h s i c h m

t i l e  two w o r d s  f ar  c ( d i v e - I l  s i gn occurred oss d i i  f e - r a n t  s l i d e s .  ‘ l ’l se -r e

we’re’ litre-c heVe :IS of separation sot t i t e r  two word s , name l y ,  1, 2 , or 4

s l ides . On t i s e  I c - S I , a l l  c i i  t i l e s i gns we’re - g ive-il as two words and t i l e ’

a s i b j a e - t s  had to d e e - i d e -  w i s e - t i t e r t i e -  s i g n s  sad b e ’e i t  p r e t s en t a d  Ott t i l e ’

s l i d e- s  as i n l c i c t  sigt ss ‘l’h se: 1~ m si: alarm s m t m a d e to  t h e - s e  12 s i gns  we’r e ’

C i . l - d I ~ c.l 5 ’ c’d w i t h  t i m o s s  n im ~t d e ’ t o n e W  si gns  ( c o n t r o l)  . Aga it s , l e n g t h s  oil

I h e -  r e - t e n t  i c i s m  j u t  c ’ t V~ s I 53 id slo t j n f i u e ’ i s ce :  t h e -  o t i t c of lie  r e - i  k ab l y;  t i m e - r e -  -

t o  - , the r e s u l t : ,  , I r - , : ; e - ,-l m i i i  F igure ’  8 a re -  d e p i c t e d  in I er tsms of s ep a r a—

tH i n ~m IIeI t m _ s i t .

e- cUss be ’ mo dm ,ubt that prc’se-’tt I rig ti le -  Iwo words s e p a r a t e-  iy

l r m : S i l (  . 5 3  I r i e s t ’  S i l o ,  . t  i , i r m s  on t h e: t e S t  t i t a n  w e - r e -  producc :d to  new

a m e - s i n ;  - ‘ ‘ h u t s ’ , i ’L l i i y ’’ t Is , , ’ t w o  we td~ s e-p . ir a t e ’ l y i t i t o t i s e -  t ss e t ts or y s y s t e ’ t u s

j u l  Isa um ~~e-d d e c  t S l u u s i b  t b o t m t _  w h e t h e r  L i m e - w e i r d s  had d r  bach nu t  b e - s in

5 u r u - s e n l e d  L s ~~’ t  t i l t  r s l s i r i mi g  s t u d y ,  and t h is was truet for bot h tri .t ls.

‘r e t , siR c i  i s  (sum , ’ b y w i i  m e lt  I l I t -  two words  w e - r e ’  s e p a r a t e d  on tile’ s t ud y

t r i n t I d m 5  u l  i l l ,  s m i t . ’  m~ i m . r s  1 1 1  ds ’t’ ’r ss i in i t sg th u imus b sbe ’r of  l a l s e -  t l , i t l l I 5 ,

L ~~~~~~~~~~~~~~~~~~~~~~~ 
‘ - ‘ - - .

~~~___: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ -~~~~~~ -“. ~~~~ . ,
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1 , - c r - [n O .  m i s  l 5 I ~~~ i i l  a n d  A~coI rg _ U ; s s k s

[l~ b - r s , m w  vary l i t t l e  ~ b i s t n t  s u b t e -~’ t s ’ ‘‘ : ; t r , U ,  l I e d ’’ ‘~~r m ’  l b  I i I e C  I t  a

g i v - 5 “ c u r t o  em k s I u - I c ’ ;mrt i S isisu i t  a r m e ’ u  ‘ e m : .  h y - ~~al i ’ e- s u b  l e e - i  S :51 p, 5

( i l l , ’ ‘ - x t r a u l s e ’ , . 5 1 1  a l l , S  ‘5 i l : ’ . i r  s l y S e ’ e l i t e ’ c I t  f i l e  I , s n l P n ,  , , ‘ i . a ’  a t  s a l  I v  s~ ’ t , . . i

t r i p ,  [ l i e -  oti ser (ar cs , - . ~ m r , di s u r i j c e t  iIli ’ 1 - i , m t  tans ’ l 1’ ’ l ’ s ; ,  u - i  5 d . ’ , t  s ’ S t l i ’

t,msks ott the - first rct sm d y t r i a l , nu si d in t i l e ’ ei t hs , r t.ir .k ~- ‘‘ II t i m ,  ~~e ,  ‘ su e 1

d I O d e  t r i a l .  S i l t : ,  ‘re 1 s m n u i n i , t r c ’  ev ide l i L a  U r i  S U e ’ i h  I a : , i c e l .  e S I n  l ie ‘ p e l t S  i -

t’I s dn; 11:1 e n ’ , , m d u l i s s . d t i c r u i  ci! t i l e  e - , u r r e  1 , i t  10111, e - i t h t s s i  md l ’ e ’ t w s  ‘ 5 5  t . l n d k n I .

lii ca ic ’ e s l - s t i l l p  i i i ’  e ’e t f e - alU t i ori ,. i : h e  i’ p rIed l I e  re - , . 1 1 1 1 1  i i i  c u l l

: , t i .i e I L d ’ d i  I , ,  be r e - pu r l e d  0 1c r , ‘~~u hm m.m v c.’ l I S t  ~b s t , l I l s l d l r ’ ’- ,, e ’ s i r e s

wh ’ ’ i e  t i l e -  lu ~ . 1 5 1  and s i c i s s , I . srd  d , ’ ’.’ i , m I  i on  U S ,  2 l s m r  (id - ‘ I l l g  .1 :, b , m , r r . m l u !

d i ’ ’, ’ w , r e  i : , s s c b 1 , 1 ’  I I I ’  ‘ i c e i r ,  5 W d S I u l l h  ,,s F c i i ’ r ’ - ‘ “ [hue ~sr ’ r i - m i  J u t  I .

I t i e r’ w~ b e  ‘,2 n , u b i e a t s  . u S a  d C , I t e - d  t m  ‘ u s  i s  i c r  , .1 r m J  I I s  5 , - O i l I b i d  : t . i l l . S

s i m S  e t e V I ’ u I  I t ’ l l  u s f  t i m e  ‘ i . ’ n ,e ’ a re l ’, ~d ’  i a  m s , d  t o  e d i t  c m lii 5 t . i t l e l . i t ’ e : ~~~i 5 ,

I e - I ‘ ‘ d l  d i  .1 r s i s  j .  c I , l ! i t  C cl rr, I c m l  s u m s  W , l  a t I m , ’ ii a . m r , 1 ,i I c  53 u t i  - I I I , -

; s sh j ,  c t S .  t i m  s c ’l l d J I s c u ll t e l  h a  rc p a rted Hut . r , w~ U S U . s I h v l I d ’ .  ci - 1 ’

se mI) ~t’e - Id , I n  a ‘ u - I l l s I I  l s ’ b l , S I .  i r u p ,  , i : , r , j m ’ t i e - d  I t  , , s e i i  F r - u - I -  . n H m ,

‘‘ i d  1 ’ 1 O r  r d  i s m : ,~ I a -  i l l  I l i e  i,’ - ,, i l l  I’ (SRI ) c , h i s e !  i t  I O i l , I l I e ’  a~ . i m s e i . m  r se m s  -

b r  a i d s a l r i a  5~~’ s 5  S’ , I S  Is , s ~ n ’  u t  I ll t i l e  511 ’ , s n l  e l t i d  I l  d l b i d , 1 5 1 m , 1, 5i~~~ , 5  t e.’ l l  ‘ b  b i l e

- ; ‘ , ‘ e-, t I I I  , , n I s  d I m  , ~s I t  li e is I i ’  m ’ - ‘i’ r - I .s ~ ‘ r n  c a; c - s 1 cm 1 .11 a ’~

I s  r ’ ’ r , n ,  I se  3~ ‘ ‘ s h i e s ~ I

‘ or  1’ ’ ‘ f m  r t e  V ~m d n  t ’ r . - ’ ’ . I s , ‘~ u ui s t - r ’ s a l  c_I I ’ S ,  t , i t s b ’ , /. ‘ S c o t t ’S F m - I ’ s -  I ”’ t i t

- ‘ 53 I a  t ’ ’ - t I , e l l t t ,I s v j ’ ’ 5 s r  r u ’o ’ I r  I l - c s , I i i  r ’ . u I ’ , T i l l  i t u d u c ’ i c h s m . l i

_

~
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~
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~
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l~1

Seor ,-s we’re total i Lei sss r e ’ s. a !  lee! , and t c s r  i a e  e l 5 ’ , u I  j L i o n  We u~~i’d t i m e -  t o t a l

e:rrors I a L s ~’ a l ; i r u sr ,  c , t l  bes t  I t  new am id se lt .s r .s tee b i t e m u i s , p l us  11155505 011

old i tait ss )

to ask about time e c,r i c  1.11 Ions  w i  t i s i  it tasks is to ask abou t t h e

m _ e l  i~~b i l i L y  01 f t  I I s , 1 ’ : - . m i l c s , md ! u m r  th i s purpose’ t h e’  e’ orre- I cmtiotis b e-—

t W e c li  p e-rt ci rimt aticc ‘ms l r  H i t  I ~nd I t  i . t h  2 w e t ’ s U Sed . 11 t hese c o r r e ’ l - t —

t 5 a s l ’ , , ml’ . h i g hs , i t  c . s u u  be ’  i t t t e ’ r r s  53 1 i s . i t S U b J e - s ’t S  W i r e  p r o t ) c m b l y not

e L O s e e  i l t r d t t t i lg  h e a v i l y a l l  o u R  01’ t t J c ,  I . e - i’ m , e , m s  t i l e -  t u r s l  s t u d y t r i a l ,

; m t u d  o n t i l e  U t i l e  1’ 1 s~~ l - : -  em L i m e :  s e ’ e e s t i e l  r , t I u d y t r i a l .  I f  t h us :  s u b j e c t s

Ii I e! li ce I l i i  1 , 1 l ie ’ e e, [‘r e  l , s  t~ I outs duet Id t rim t b~ - h i i g tl u t i l e - s  s al 1 s u b j  c - c  E s

S I I L I I ’ s I  in t i l e  S , 5 l : a  wety , wh ich s e - c u s s  q u i t e  unlikel y. Substantial

curs - l ot i e lms - c be - t w e - ’ - u s  I r I a I I and I r i , m 1 2 woo 153 se-cuts to  imp 1 
~
‘ soiss.’

i s m i m : ’ i S L e ’Sl cy  j n  [}s~’ d i s u r i b siti ors u I  e - i l c i i ’ t on t i se- two tru , i l tc . W i l l s  l2 f s

subjects , ,m d u l i e  te l l just ot . 2 , S e. sir rmc a .1 j~ value ut  , O l

I m r  S 1- - m i l I e u s ,  y j lmu ~i p,i r d ’ ’Ii t -, ( ‘I’ar;k F’) , I_ l ie’ e o n e ’ I ,s t ion  b e ’ tWe’ cni  I r i ~m l

I m u d  l i L t !  2 c-ca- , .(~2 ; E s t i ’  e , r d ’ e  ( l - n i t c k 0 ) ,  _ J 0 ;  Is i l r e - s i l l  s l ’ ,ts k R ) ,

, ; , a m j  b u t  r~ ’ m _ s i g t u i L l e ’ i u  ( ‘i a n ,k 1) ) ,  . 56 , R~ co u ssi d e r  u se-se dorrala-

h a l e . t e i  be’ ,~i ml j r , t , m i m t ,  1 01  cii a t !  c i i  h u e  t a s k s  e x c ep t  h u sk  C ) . Do e ’s  t ls&

r -  I t t  i v e - h y  low e ’ ’ r r ,  1, 11  i s s s ~ Ie) r t i m i s  task i m ssp i y tha t subjects lusty h O V e ’

i s - b  I m I S  L~~a k ,m :. m p u  ‘,‘ a t c u i t r , tei c —oi l t a s k , ’ W 5 -  t h i n k  b l o t , ~i ssd h i d e

s t L a s ,  t e - . s : , s l l S  - i ’ i r s t  , i t  i s  i i  c l i  trui sm the - data p r e s e u l t e ’d t h l a t  th e-

m l ,  ~s c _ I ’ , a ; .i ~d m l , I , ’  ‘ l is t s l u t  ~~ r. l l s s s  c ’ I. msk (S sin time’ s t - u . e u m u j  t r i m !  b & ’ e - J U F e e-

t h , -  i ’ W -  s : , , m e , , r k ’  m l  S :  l r r u m ’_’ c ’ u  f l t  I I I  i’” r i s s r u rmsn e e ’ hc- tw e ’ s -is i~’ic ul I .nid

i s  ( ‘1. - ‘ e ut id , sm i i . ~ i s l i t s ([h id , rwoud , i ’ t / 7 )  b e u ’ p f e ’ S t  t i l d E  ~u s  sub i c ’e ’t s

s t I r  ‘ft ( e m  t m i  - m l  I l y  t i m ’ ’ c m m l t t t i m I  e ’t’ e l e ’r of i - V e ’ s l t s , t l is’ir fe ’r10r1s1 ~m u1 e ’ e 

-. - -

~~~~~~~

‘ - .



c l i i  u us i t  t~~l I -  s i  m l  I s ’, I t’ m m  I s I S I I l i a c  r~- s t  I - . us u t ’ . I s , sl , i s  ia ,  & . 1 m m : .  a 0 1  1 I s

l ) , i l d l s  cuss ’ . h i e i l , i l i l y ,  ,ce l u L l ’ ,” -  s l o t  m u m ’  1 5 , 2  t i t u s  t u n ic F ’ . - O i l  I I I  t i m e -

111 01 ;  i p CI  l o t  s c u l l ’ . 1 0 h t  u t I - ‘ - i t  I c - c S  I ‘it  , r . s r cu u ’ I c ci I I ’  I is c e s O i s  I sm . . I c i i i

H u . s t  t I l e ’  r e l - s i i ’ -;~ ’ t ’ , - - c c  ~‘s Ltt I t t  S h i l l  i s ’ S ’ ,, s - i :  ‘ n i l  I , t s u - S  [ t ’ s . m i  ,m

l u a i i ’r ’d . ,s s s c e’ I s ’ ~ l ; s s h ’, - ’ ’ , s r ,  ‘~~ is ,  , - , s s i  l y  I s s I a i ’ 5 ’ S ’ e - t  ee l m S  5 c h I t  , S , r r t  d l ’

- i i i  I t e t  t I m  t h e -  r ; e i h j a c . L M ’ - m t t e s i t  i s u t i  ( I c - I ,  t - s - .k  t o  L ,m n , k .

I h e -  e ’ V I e b s ’ l l e e - ‘ I s  f l u e  I s ’ ‘ ‘ - 5 5 5  h e y  ] 1 r 1 .  m r m ’ - u t r ,  ( n i h ‘ 1  ‘ , I s r w ,  1 S i s , s t

p e I b s s rm’m tic e’ l i e S  u s e i t  I d  ‘ l m , V e  1 5 , 1 1 , 1  I s  i i  I 1 ’ ’  i s  i , m I  2 . l i i i : ,  s m s l , ’, l u t

r , 5 h ( ’ c ’ . ‘; ,t  S 5 , _ I S S h e ’  S e l l )  I ’  c _ t l ; ’i ’. ,m , - i ’ - - , , m l I l t - c  i s — ’ , i t - c i t ’ s S j - c l  t h i s : .  L , l m - , ~ c 0 5

l i l a se e - et ui d - hue1 ’, I i  m l  - l I m j l l  e - e , l I I m i  i i , l h l p a l u  . u s u d  s i  m l  S t I m ,  c I t  .m

e ; i s i ’ i~- r i  c, rL ’ I e’ p e r i c ’ s ’ i ’ l a u s c e  I r s , - ( ‘ I s i  I ‘ - I r 1 , 1 1 .‘ - c u l  I I s , -  , X I I , l r ,

mc- . w t s u i u F  ‘ -~~~i ’ I - .- i, . - , , - s : - l I 1 5 l ’ p  L I m e  ‘~ ‘, d - ’  5 1 , ,’, ‘~~~I c i l , i m , ’ t , i s l  I l l s I t  i i i  S

t .~~i d e ,  H u t s  c i , - .  n -, i s , , I  I c ”~ S e e - t I  Lu )  h I ’  t i l e  m r ; O e c S . i i ’ l ’ i ~~~l t i  u , t F  I O ’, e i  p r t  -

t a l l ’ , ’ : . We ’ ‘~~ i ( i  I , s l ‘ ‘ I ’ p l d r , & ’ I t t  e ’ V L J e ’ f l c - - ’ ’ w i s i s  S m  m i l m ’cc’ e, I l i _ s t t i e r s  ~2 s s ’ i s

5, t m  p , t ’ . a s u  i l I m i c  t a s k  ~ ‘ 1 m 1~ re - i l o I ’ i I t I a  I ’  m m  I s s p h l a r  t l s ~ i s i  1 5 1

i s t  p r  s n ’. ’ at  el - I - 1 , V u  I I  1 1, m c l i  I c  C I ‘ ‘ I  I l i m e  a I - - I I ’ ‘.‘ - ‘ - I I ’  r j , s  I I

i s  i s l  2

5 , .  S j , e - , ’ i l l  I - r i ’  I t , , t 5 ,r , -  t ,msi ~n I i ’ , I , , s lId 5 )  ‘ b ’ s  s ’ e i t , i l s m -

i ’ L l e t ’ , , i L ’ s’ : ’~~~ . s , ,, t _ .~ I l l t l e . I t c  l I t , m t  l I m e  . ‘ i l i 5 , - e’ t s  ‘ u s , .i 1, 11 i’ e’ . t : . c ’ i u , s i e i e

- . ‘ t m , , l a ! .  - , t  sIr m l  l i l t  I l l  t i e - I  I i t - I l  1 5 1 1 1 ’, [ S i r , . , ’ i c ’s H e -  t ; i : ; k e, s c r a m , : .  t h e

1- a. ’  t r s a l - , 5 . I C ’ ’ I ,  l i t .  ‘ l a t e  s t  s ’ I . s s r s , Sm ’ s ’, t ’ , t m  e t n , i ’ . u F , s , i s t  I s ,

1 : !  . r i ~m ~, k r ‘ ‘ I I ’  , S - - S s I r e - , t i ~ , e m I & ‘ S t  I ‘ ‘ i ’ l l  I l l ( ’  I _ i s  - e c - I  I I I ,  ‘ 1 5 , 1  5 I I ~ ‘ c u t

‘ 5  I~~~c ’ ’,~~ 1, . S ‘ , l l ’ i ,  r i / u ; , - l I s a  t , m , k s .  s~ , ‘ ‘uv , t i ’ , , , 5 t h e  t i l l : - , ac l’ s s :,l, I l l ,

t r i m t ’ . , 5 .  S l i ,  I m p ’  . m : - , e s r ’  - 1;, t t ’ m t , i  5 1 m w t i m e ’  . ‘ i i . . - s-.’ m l i i ’ , : l , i n ; k  I

. - ,-,k R , , I2 , J , t - mI . ,-‘ - i - k  D , ‘, ( l  e m ’ S  I s - - I .  i~ ., I . t a i a  i t , l u . , \ i t I s , ’ m i : . ( m

t r ,  ,e-, t [~~~ ‘~ I - l r t ’ a I  0 H u t , , , m s ~ t 1~ : I s l~ i’c h I , t h l e ’  t , r , i t I ’ i t t s , ’ , s i l ~ ’ , 5 , 5 ’
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~t t n u u s i t  u l  s lmc ure : d  v a r i a m u c e -  is  s ut  f i c i c : n t  l y s i t e - i  h i  t o  r e - - q u i r e -  e o r u s i d e - r o —

L i o n  ot  the -  possib  i lily that its lcaruiug t ll e Se- t a s k s  s i u i s u l r a n u - o u s l y

t h e - r e -  are. fusudai sse-utal differences in t i l e  p r o c_ t s s s e - s  uu t id e - r l y ing L hmc t t i .

S umsissa ry

The p r e s e n t  e - e ’ t u L r O l  condition provided data that were re’Ie-vautt

to t h r e e -  of t i l e ’ t ou r  pu rposes  w h i c h  led to  L l s e -  r e se a r c h .  ‘l ime - se  put-

h 1O~~e’ ei p r o v i d e ’  a co n v e : u i i e -nt  basis fur organs x i rig a suslutmary s it  t ime r e ’-

sculls of Cond i I i c s s i  i- U R I S .

S l i m e -  of t i 5 e ~ qs l cs  I i Oti s we- a s k e d  eo , i c e - rm i s, d t i m e -  t i u i i  v e r s a ]  i ty  ol i c r  —

La i i i  ui s c ’ m u sory  phenossuen~i . ‘l ’he-se- ph e -nom i setn a  have bee n Produced ~un eI s tue1 i c e !

p r i u u s m u r i  l y throetg is t i l e :  I m s e -  c i i  i n d i v i d u a l  t a s k s ;  W e: asked wh et lue ’r  or

l I s t  t ise p i m e - n o u s i e - n a  ws t m l d  he ’ obse rved  wh en ti m e’ s u b j e c ts  let arn e ’d  lo cu r

t a sk s  s i  m , u s m l t a s t e - v e t s  l y - ‘I ’hs r e - e  p henossuena  W e -r e  of  p ar t  ic u  l a r  j u t e - r e - s t

The ’ d~mt a ind ica t e - e l that r e ’ I , n i t  ly e -  t r c : q em e -n c i cs of tut ulti p l y—

e le c’ l u I.~r i I i ~~’ e ’ V e - t l I , S W a r s  cl : l :; i u l l l i i lt c d  wit h i m l i _ ’, h u t i d e - - l i l y  d u r i n g  a s i n g le-

And , i n ’  e’onss i u os i l y ebsctrved its sil uip le: :,it um at test i s , e-Ve-us t s wi lls

I t c q e m c u i c y  wer e- Ovat e ‘, t  l i uicited , t h o s e -  wi t im lui g im b re ’qem ency We’re’ under—

c- S t  I m l l a t e ’ e i  , W s -  W e ’ r u  . it  I I l l s  purist Somlse ’Whiml t ptm ’x zle-d b y tI me , failure’ ol

t lie ’ i l d , : l I e 1  r ‘,‘ f u m  r 1 r e ’q u t ’n c y  d i  f I c r e -u se -  05 I_ c) h~ c e ) I l l e ’  i l  i i’ , ’ p re -~ ’ I se- as a c-oil —

s s ’ q l m e - s l c  e of I h u e  s i - u ’ t s s u e l  s tud y t r i a l

2 - ‘flue’ r~ - ’ a  1 1 d a t a  showed a p h e f l O l l s e ’t l O I i  q u i t e ’  1 ik 1  t i l e -  S~~h 1C ing

S ft -c t ‘,chjchi h _ m n b ,’e’n f o u n d  i n  so i i ~~u i i y  d i i  t e ’ t c ’ n t  S i  h e t l l t b it s ( 1 ! i u i L , r u l s l m u u ,

h 9 1 ~~) - I i  a ‘. d l i ’ j l n i n y  105111  e ) c e : e m r r e ’ ( I  t W i c e ’  d I S I  L i m e -  501cc’ s l i d e ’ , i t  was

l e s s  I ik i- l y t e s  l i t  re ’s m i  lee ! t h a n  i i  i t  m jcu’em rred 0 5 1c c -  ciii i d e - t i  1 5 1  t W O

s i  I s i s - - , , i i i .  s’. ‘.‘ m , i n s  t l e  t ag  ‘-I f e e t  i i i  t i m a t  r ic e a l l  for lIce - ss was as

_ _ _ ‘ _-.-- - ~~~~~~~~~~~~~~~~ ~~~~~~
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h i  ~çh s y t  i i i  t i m e  1, 1  ic ’ S , I e s i l l  m e l  j~~m c ’ u ’ u i l  S I I s l e ’S I I s  ‘S ; s  I ;  1 ‘es  a I I ’  e C S I I el e

S e l l  b e t . , u c s s tiu ~’ 1 5 ’ ’  l , i . c l I l ’ ! e l : , ’ ’I ,  , \V , t i I h I L : j .  ‘ - I d m o s e ’ : ;  l u s h l y  ~~i Ii , ’ l e ’  —

sk:, .S1 I , l ’w tll~st u s e -  1~ c’ 1 c ’ S  l n s ~’, i s ,  “,‘ u u l s S  c a r s ’  d , s l i m d e  I I s r m . ’ :j  i t S ! i s i , l i . , a~~,

5 1 c r  l e ’ I’ ’ m a I I L  e’ . t r i eh ‘OI l ’ S l i l I e S c I t I e S  l s c ’ [ , act S, t i m e r ;  t i e - s i  m t  c - I S ,’ S  1 s t . ’,

V J t ! . I i s l e’ ( s )  S m a ’ ~’ e r s , r l  5,) s ‘ i i  L l , e - ~ m L  I i  id - i t t i f i e d  , iI a t , s  t o  b .c I t ,  ., c i i t cd

I sle t’ w i l l  l s , i v c  I d , e l t ’ , b e )  ‘~3\’ , m b o t m t  t h L m-i d d . .  S l t e ’t , a s i c1 o l s e )  ,sis aSlt I _ I l ’ ’ I o l e

e ’ l  lu , r l I i c  V e ’ t m ’ t s S  D i I I  I -  s t  s p . t t i ’ n 1 5 fa c t  I O u i m d , ~i ‘ i, i i i ~~t b l e ’ e’.-s ’ , i e ’ l ,  m r u t ’ - l —

, e e  L e - , l  , u t h m  t i l e  de~~re -s ‘‘ 1 : i i n m i  i ’ m , ’, .

f l u ,  r -~ i u y , uu  i t  I 0 5 1  cIa t o  ‘ ‘‘5’ , , 5  I S m e  ‘ ‘ a p e s t s t a l l e  I ’ l l  . S i l l  c )5 1  h i  I I O S s

P ~~ I s ,  5 5 l 5 e  l u r r l  F ‘t I ,e,~~~~~’w r ’ t ’  eb I 5 ‘ ,i ei s n ‘. 10. wi I S I S  t I m e -  Sm - lr e i  :, I scSi LI u . u m  
~~

t’ e- - , I - I t

5 c r  ~l i  • 1’,- , ou ch , ,i s  i i ’ I , ’ ’ r t r , s t e - e i  l , m  t i l e ’ SIl )glt’ — t h m s k :. mt e i lhli,ouu ( I _ S e - s i - i  - -

l a i r . l , s ~ , ~.~~~L m S 5 i i j  , 5 ” f / fi~~~ ‘ i s e  ei e 1~~i’ c ’ s  u i  S c  l . .’ i r . s t  S e l l s  h ad  110 I s I S  I ts-

‘ l i e - .  e ’us  t i s e  j l r I s t u . i b i  I t ’ , ’ ci S t l l i I I t j t ie ) U S  l u i ta yr .i t ioui .

Ge I l a t ,sh S ‘,‘ ‘ [ ) s  u k  I I t ;  , [ i i ’  r ,  scs i t s  h a v e -  S i l e ) W f l  t i  m t  f i l e - u l e t l t r a l l . t  r a e - o r  -

n u t , - S s u  t h e  .. l r r  ‘ ! c ‘ n I H  ‘ , u t I l , l : l o u t  w i l l  u l s u t  ei i m n , s 5 l b , c , s r  a t  e ’ i l , u 1 5 5 ’ a  1 5 5

- i t s ’; u l t  ~i r , ,  I m~ - i l l  I I ’ ’  I’ w i  is  I ~i u -  a ’  ;h J cc S I l l  . q s m  i r e - el t o  I , m t  a I aC t s S

-
‘ : ‘ r u  5 - s I  u s ’ s ’ , I y

m’i . - ’ c ’  m e5 ‘ ( l I t - r h  s a I l  i ‘ ‘ ‘ i l ’ t 5 d  b i t e -  l i t , I t , i l I l ’ s ’ e l i  t i l e n ic e-urIc’s s ’ S L I i I —

S ~~‘ , 1 t . ’ s )  s t u d , , 1 5 ,  1 I r u d e ’S e’ - - l i l h  I t  I c s i ’ is - W d ie1 m u s s t  b u i 1 d  , s  r ’ 1 ~~tb S

I’ 5 , 1 ,  5 ’ ?  t I l l  i ’ R ’ l ’ i l ’ t  5 , 5  t i l l  5 , ,  Ss ’c’ s - r . u l  t I i m I ’ l l [ a l ,  - u s ,  t I ’  I F . -  t u l l e .

5, i ,  s ,  ‘ S m  s I ’  s i ; e s  - 
~~, s  S r i  r t m s n s um I s l e 1  ce’ S ; ,  I i  e V d 5  i ’ m , m t  s o y ,  ( I s  e- I a s S

I l , ,  S e - ’ ’ ‘ m l  1 0 5 1  i i : ’ , ‘ i ’ ’; 1 wa :  i e - s m ;  S h : . s m i  20 n , a e s ’ l l c i :-

- . 
5 ,, ‘ ‘ r . 5 5 1 1 1 5 m 1  5 a l ~ s t i  l tm n e ’  r a a e s ’ s y I - s l I e r  : il m e l e,’). l’i, i s ’ . i s es r t , 5 5 1 1 5 ’

V - s  I , - c - , r I  u S  I l l  I ‘,‘ ‘,~t r t~~i -  ‘ ‘ - ‘ 5  I ’ r l d  L* ’ ss t t r i - t I  I em l i t ’ ,’ I I s ’ - I I a : , t  S I 5 - 5  I -

- , ‘ S ‘ a t  l i m b  e -r  ‘- ‘ i I s , s - ’ i t  I c  mist isIS S e - s  m l  i i , i  - . i ’ l l  I e b e l 5’ , - , I 1 n It, I , , I

-- — -~~~~~~~~~~
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l i m e  f o r g e - t b  ing e i e eu r r e ’c I  v e r y  r a p i d l y ( i i i  a s I s a L  te-r c i i  s e c o n d s ) ,  we -

would not d~ti~’ct it. Secouid , t h e -  re- t entiot s iuit e-rv al s we-ret always

filled with t t s c’ i l lOty te’sts on other tasks . Ii there’ is auu output in-

t e r f e r e n c e- w h i c h  c u t s  across  t a s k s , sh a rp  fo r g e t t i n g  w o cu ld  have  b ce -u s

lou mid . T h i r d , in ~ce’ rms .-ral , t h e -  loulger ti se - ret aui t iouu interva l t h i e F

I s s s syc ’r th e ’  s u b j  c e - t m ;  ap e - r u t on t h e~ r e - t e n t  i on  t e s t s .  We - p r e sen t ed  d a t a

o n t h s e s e  I m i t e , - r v a l s  wi l y for  r e - c a l  1 , b u t  t I ’e -  same- t c  l ; i t i o u u s h i i p  was

p r e m i e ’ m l b .  for  t i l e  l ) L I m e ’ r  t a s k s  i n  S p i t e-  of t i m e  t a c t ,  L i s a t  b r  t h e s e  o t h er

I s ak s  (F , 0 , 0)  t I m e -  n-~u bj  sc e n t s  w e- r e ’  r e - c l i m i r e r d  t o  r e- sposid  to a l l  i t  e-utss

L i l e  p o s i t  i vec c o r r e - i l i l i o n  b e t w e e n  Lime l e : u t g t l u  of L i s t ’  r e t e n t i o n  i n t e t r v 5 i l

.iSlcI t he  t tu l l e  t i l e :  suibjac us s p e n t  ot t  L i s t :  r c ’ L e : s m t  i o n  t e st s  could hays-

j u l  lu e ’u ced  t i se  au uio tmu i t e) ii t e t e - u l t  loll . It  woo he!  do so i f  I lisle - s p e - i l t  (511

tile - ret em it I O u u  t e - s t S  au id  p e -r ions ima u ce ’  are t’ e - - l a t e - e l  . We - t im ink  I I I l l i g i u t

h a v e  had dl sus sall c f  l i e - c t  on r e c a l l , best  i t s  ju ’rfl ue - t u c’ e- 051 t i l e o t l s e ’ r

tasks is doubted . It is reusuote -ly h )OSSlbie’ tim at Lil e ’ i n ili t e- rice- ot t h e

t h r e e -  lactors t I l e - I t t  iur sc ’d h e r e -  c o u l d  be - iii  p r e c i s e -  b a l a n e n c’ and re’sul I

ti us ,’re’ t u n e , I n  550 c v ie ie -~te- a fo r I (urge’ I t  I iig W i m e ’ S S  it s  t ac t  t h e r e -  was f o r —

y e. t h u g ,  but we’ do subt i t .  R a t l u e ’ s .- , we ’ t e n d  to b e l i e v e ’  t h at  ulte -’nso r i e s

5 ,sii I ish med snider cosud i t  l ot u s  of  s i s i m u  I l au s e r o u s  I e :a rui i tig may be -  p o r t i c o —

la m ’ l y T e -mi i s t I t i t  let b o r g e ’ L t  i i g .

F’ i ~.i 1 1 y , Sc W e  F e  ceu r b u s  about t i l e :  h i d  e-pe -t ide -t ie e’ oi t h e ’  ull euts or i es

c’S  t , m b  1 l~~~i u s  d f o r  1.1st ’  t o ur  t a s ks  . W ime ’ t l  We’ s pea k  c) I i t s d e ’p e - u ’ u d e’nc e We’ a r c ’

r s I e - r r  i uIg I t s  t i l e ’ i iid al lcu ’ld a slc e- of u n d e r  l y i t t g  proc  U S S C S  . ‘i’h s c  c o r r e -  Ia —

t i i i i i , m i e V I l s  t l c e ’  c o u l d  be ’ in t c r p r e ’t e ’d t o  A u i d j e ’~~t c ’ a i m i g i m degree’ ol hi m —

‘ I ,  d s  t lel s u s .  - I i s u ~~ e , ’ s u ,  l e s s  t o n  c o s t E d  a l s o  be ’ s u p p o r t e d  b y t h e  I . m i  i c u r e ’  of

L .,,
~~~~



ho

I s  a 5 1 5 5 , 1 1 )  t ’ . I e a t e s I s  c - s u e  t - ~k ci - - I 5, - I - ‘,, 5 I ‘ - Sc  I - - . I a ’  I - - t H ’  I

a a k . V - L , i n  S S m  e- m i l d ’ 0 H ’ t , ‘,e -’ I t ’ s  a I i~ - ‘ tIn I - - mu m u m ,  I S m  - e - S t “ c~~~~~’ ’ ’ , : -

. 5 - n l ’ S I I y  t , i t -, k c ,  l e ’ , I I  t - .  u S  a F s , ; m s l  L , s t : e s s d s l - , l v , i s i s t , u l a e ’  i i i .  s c ’ S  I - ‘ 5 ’ m a l l s  . s s d I s ’ m t ,

l i t ’ ~s ’ , ’ , m_i r; in S 5-— i  5 I i  I s  r i ’  i i , ’d - ‘ ‘ ‘ a l . 5 , m c i  I y - u s i i  V 005 , n F I i r s  ‘ 1 ‘ . I I m m u u -

, m i ’ s ‘ m m c c ’ s  r e - l i t  e~~! wI I n -  L O s k a  - m r s  F , s r s u ’  ~l I . c t 5 h m a l l t  l a S  . a ’ - s s r m s , -, ’, - - -

- c ’ s ,  l , : I c  l S i - m S  n I l  I~~ I c l i t  i . m h , s s c o sI so ; ’, r a i l  ad I t s ’ s ’  S i  1 . 1 1 - l I t ’  S I m s : ,  l~ m u  a

I I ’ .’

. j i~ J ( m f i  A~~~I . ’s I I t S A I .  - n m 1, 1’ s,

I h u e  mm 5 5 - 1 5 5  1 - s t  i - -~~u 5 s S - ‘ F a c - C i t t  d l  j ‘ l i  - ‘ I  I e l l I S ’  s I . t : .  S c  S ‘ I  I 5 1 r c , :  I s t  I e- - I

s i ’  I ,  Cs 5 151 5 1 5 c ’ l ’  5 ’ 1 5  1 , , ,  , ‘ m : u s 0 h m ,  u ’ .’ ‘t I l e ,  S c 1 , - ci  - 5  1 , d  1 1 .  I m r  y r  e u . s  I I

S i r ’  i~ m c c c l ’ s  d 5 d  d u l c  i m e t i ’ y :~y : t  - ; , ,-.,  ‘ 1 , , e  c ’ S i  ~~s ’  t i m ’ -  s l s . I I Y I  I I  1 ‘ - S l i d ’  ,

~~~~ I I  h e -  . s i ~ 5 , 5 t h  I i , , ’ ~‘ I  t i l e -  d . u ’ n , s i m m i : ’  s i l l  l i i ’ ,  td , : ; t a i mu , S s c  c , 5 I , l I d .  I ’ ’

f m ’t I , 1  r c  e-’,I . ‘ I I I ’  I I i ’ , 0 t T h ’ u I ’  5 t C u  ~~ I I I  ( l i e -  m u ; ’ .  m n  I I I  c i  F i u i  l o u i s I i m , m  s r  - I ,  I i r s

cm 5
’ ~ c I S  S i T  u , , 1~~ i h e - t m ’ , m 1 ,  I . ’; n i ’ i i . l ’s t i m ’  t s r . ’ I t t  s , ~ r ’ r I u I l d  l e sS  F h ,

a .  r ,  ‘ ‘ c c  d m 1 -  sI - - i  b y  5 - - ,~~i I e  i r  l i c e  S e  , , i , s ~ u i i l t I u S t i l l s I ,  \.,r , ~~ , e , s r u  ci

F m s  ‘, -: 1 s’ r u e , 5 5 5 ’  -o uli i ’ -’~ L a  . , s S ‘ ‘ I s  11 s n ’ s ’ S  , l  a i s m ( ’ l a  ( . t n - i i  I t s  l u , u i ’ , m ,

- ‘ I n .  I I I  5, ~~~- r I t ,  t e l  c h I l d  ( . i i i  L l , ~ i m l . l j c l t ’  : ; S u  , s m r m ’

5’ , . ,,~~ e ; , -  -,  I ’ ~~~~~ i - , r i r . I L ’  F sc i r l , 5  s I t ’ F : ’, : , i i t : i  e..’ i r S e - I u  y c , . u ’ ~~~t s .  ‘ I I

I ‘ r i t  a l I

— m - m - _ ‘~~~~~~5 , , ,_ s s  I f ’  ‘ . 1  s i m :  , I w i  I i _ I s  I , , - ,I e i ’ . , ‘ u d :  - i i i i r ,  l ’ s ’

1 5~~ 
s : ,~~ -

- 

, r 5 - t  - I c ” ’ I I I ’ s  l u l r ,  ) F c t m , u  i l l ,  ‘ 5  ( I i ,  , , I i t l a

r 5. 
- 

I t e - r ‘ 5s , - I d  ; , - ,  I 0 - ‘‘ s i u l  r ‘ a  a m s s s . i I ’  S ,,I s u u s  is S I I i ’ s  t F ’ v -

s _ - ic  r u  I s s i , , t i , s ’  i ’ s ’  ‘ ‘ ‘ 1 I i i  r i s c ’  S i , t - i l l  s j l l S s ’l’ . l i t  u k:-

‘ i t s  - I ’ ’ t , ‘ - ,  , m - I l  - I - - u  r i m  - I - I ,  ~~ ~ ‘ I c t • m t~ i s m l  (-a - 5  51 5 ) ,

. 5  r ’ ’  I ~~~ c ‘ , ‘ a:, - l~~ r s I ~~ 1 s s m i m ’ . i s  t~~ s - I  ci’ - ‘ ‘ 1 1 1 1 m m 5 5  I , , m t ’ u t s  sI , s s i b  
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s t u d y  t issue ’ is probab ly no t  a s imp le ot ie -  wise - ut s ruor e t h s a n  one t a s k  i s

involved . For exstissplc , ii i  Lis t ’  s t u l s u l t a n e - o u s  l e a r n i ng of two or store

tasks , Lime - subjs. ct u ssay c lassify h it ’  i te - St i s  on a s1~ de: as be lo t ig ing  to

d A b  f e - r e n t  c a teg o r i e s  (based  on o r t h og r a p h y  or tin m e a n i n g)  and t h i s

en La ssibic ati oul p r e u ~ s:5S m ay  t a k e  d i sp r o p o r t  i ou i a t c - l y sssore- t iS Sue OS the

r sum isbe ’ r of  t a s k s  i i l C ta m, l s e- S  . At t h e  samn e ’ I j m m s e , i t  eoe s l d  be argued  t h a t

t he ’  act  of  c l a s s  l I j e m i t i o n  is an act  of l e a r n i n g  at id  t i m e - r e - f o r e  t h a t

c l a s s i f i c a t i o n  t i ssu e ’ is not  ~~~~~~~ t inse . ‘limos , while - it se-cuss fairl y

SU I T e t h a t  w i t h  n_ i e n o u i m m t a n t  s t u d y t lun c per for u san ce  w i l l  improve as t h e

uiut slb e:r 0 1 t a s k s  r e q u i r e d  to be - lc :arried dc-creases , t h e  in t e r p ret a t  ion

of thu I a c t o r s  u - m s :d  i a t i t i g  Li t e . ’  re’lat jonsisip itsay riot be - Sifllp le-

We. ’ I m m i v e ’  s u g g e s t e d  th e-  p o s s i bi l i ty  tha t  when L i m e .’ s u b j e c t s ’ t I me - u sury

s y s t e ’ m l ss arc ov e -r wh e ’ I si se -e l , r i s e y  i s l ig h s t a t t e m p t to cope’ w i t h  t h e  S i  t u a t  ion

b y attend i ng to fewer th sau’m four tasks. W a do u iot b e l i e - v t :  t h a t  t h i s  is

l i ke l y to l- u a p p c ’n  u n t  i i  t h e  s u b j e c t s  h ave :  ii ~id an op p o r t u n i t y  to  ge l  a

c i ,  .sr j t le 5 i  i i i  t i m e  s i m a 1 : n j t i ,m d e -  c i !  t i l e  t a s k  w h i c h  [ a c e - s  thse ’t st . In par t i ces —

I c s r , we b 5 - I I ’ V e  L im at ,~s v o l u n t a r y  n a r r o w i n g  of e l  t a Tt  to  l ess  t h a n  t i m e ’

u t e i ss sb , r s i  t a sk s  p r a s e - u u t e ’d  w o u l d  t i e - c  m s r  a f t  c~~ t h e -  f i r s t  i c ’s t t r i a l  w hu e u i

Lis ’ subjects wI ii itiuv e’ g ain e d  I i ,r st—h ma tu d ktsoWle d 1 e -  c i t  wha t i s  e ’ x p a c t e - d

s u b  t I i e ’ m ~ e,5 ’I U se  5, , S t E .  As we’ h a v e -  mis c -n t l o t i e : s I  e a r l  s i r , t h e -  relativel y

it l~~~[ s  i n t e l  t r i a l  c o r r e l m m t i o u s s  a! p er lo rmlsaue ’ c - 011 t i m r i ’ e c i i  t i l e  four tasks

w s - - m l e l  b c  i s I I a r l s r , L s c I  t o  m i l e - a n  L h u a t  l i i i ’  subjs -ets did riot attend 10 fewer

t h a n  1osm ~ tal ks . H u e :  s r g s m s l s s  s i t  is  w e a k  b e : e- ause  we do not know wha t

t h e :  i n t c r h r i a t  c r 5 1  ( - I , u t l c l I l I d  wocm l cl be- i f  no r e s t r i c t i o n  of ~~t t t ’ u l t j o t m

w’, u j s s i r - s i b h s  ( , s c ,  w o u l d  b -  I l l s ’ e.’ ,is W! t e ’ ut ~s s i n g le t a s k  is p r s .’ s c ’ i r ~~e-d)



b i l e ’ ~‘v i d e s i e . e  Sr , i c i i  ‘ 5 1 1, 1 ‘ ‘ , - , ‘, r L I ’ u i d  L ! ,  e , O l ’ I i L i e ) S t h  s c l r ’m( t o  b -  J e  S e  I , I i ’

w I  I ‘ us  r e l y i t ! ’ t o  r I) ’ ci e. I I t I  L ye d f l n , ’Ss- I S L a s 5 l  u ’  i 1 0 5 m m ,  F c ’ t t C ,  1 Ii I I s ’  ‘ - : 5  5 ’ F c

I Lao ol mI Le - il L l e t O

‘l’o re’pc.i t e s tl r’ rs L ” eS , W ,  i m d l V c  s I  el ~ 5 i , s 1  W I l e S )  L w ’ s  or our .-

t i c  ~~i C ’ e ’ u  S i l l i l l I t s . I I ’ s c - F h i J y ,  t 5 ~~ ‘ d u d s ’ c t b ’ n i .  e ’ l a s sr  !~~ c a c t i  S t e ’ l l l  m u : ,  b~ -

I c t s r n i ’ m 5’ ‘ SI I l e s s  ar  e s t  ‘ -~t ’ r v , I t ’ t h e  sub  l c - c 1 5  , i r e -  i, u u s l r u s e - f e ’d I t )

I m r s u  asH y I W o  e L  I , ! s ,  S au l ’  s . i s k s , t i le ’  C l d m , S ’ h l  Se 1 10 5 5  u m s , I y ’  brivoive’ t ( -, c ’

‘ - v s - E s , l I l u l l e l y  , L l s e t ~ . e  to  he -  l e n m s r s ’ie ’d ~ius d t h o s e-  t s c s t  to b~ I s  , s r s l e ’cI  , , I I l d l

- s i t l s i r i  t i s o m m a  ? e’ i s e  I ’ - n s r r s e - d , L I m e  t c ’ i u t ’ c n l  e u s c s , s l i i ( ’ t o  1), ’ ei s e’ cl t u t u ’  -

S L I  S i t ,  s em b ~~e c L  doe ’ m, c l ~ s n ’ a 1 l ’ i  0t  lis a I m r s t  l e V e l  d r , i :1  j o n ej , and 1 !  ‘ I - u -

. m e ’ c l i  c l m m s s i t : c , i t j ,or i  produc es la,ii ’ r :tnj ’ , i t  s i l l  be-  de -te -e t ~~t1 b y

s n I ’ - , m : , i I Ca  c i i  t h e  j tj e -n l , i  1 1.  c i r m u  1 i t s ~ - A l i t i t l ib a l ’  5 )  0 15’ ceslisl it ~eoss t i t \ ’ c i  I

I a s I S 1, 5 1  i 55L ’ j m l 1, 511 1 1 I c  m r  n i l  n~t -

~~c ’ C,5 ’tSe d l  t i l e -  !,‘s cr ’ t ’relOt i, u,us: d 1 m m  t ile I ’ ’  5 5 , 1 1 ’ ’  , d t l e  ‘5 i’ l l  L i s a  b e s ~ m i

I r s s k m ,  s ’  I (d ,r t s c i  i L s e’i i  S ‘ - i - ~L u  , s’u -  sesgg ’ s t _ i l  I h a  I r i .  t i l l  j , - c ’ I s~ I , , ,  ‘s h a  c’

I c ’ ’ ~ l e’d , s c i s  . m ~ k i m d l ’ , p e - t id cu t  I y . ‘l ’ lu ms - 5 1 1  S r  ( l ’ t t  I d ’  - e I l u  ‘ . 1 : 5  I ’ ’~

c S - u a n c H ‘ ‘ r I  . 111  L I e ’ ’ :  -‘ ‘ I ’ , c l I m e ,’ ‘ 1 l ee - sc c ; s t c . ~’’ri e:. , h t ml Ha 1 e ’ t u c ’ , t , , i , ’ s i  I t  I c ’

- n n d c - s l , , s r u , F 5 ’ i  c) - 1 S n ’  5, ’, t h I s  , W i  I 5 ’  1 i i ’ -  e - S l c ’ oei l i 1 : s 5  I l l  [ S u e  j S  , s I n ’ I I

a l m s  . . ns l , r : ’ r ’l, i c m .  ‘ e l l I S ’  d i  - i , i l i ’ I I ’ ,’ el~~ 1 1 e t e i r L  S F I ’ i , r e.ie- 1 l ~1,5 5 ’ , ‘ l i i : -  I c -

S ’ l t ’ S ’ cS e ’r ~I e r ’ l s l i t  m~ S u, : 5 s , s l - e t t l l y m l  e - o n t r d l ’, t  S c ,  i s t h m i  1’ d e - m , e : r s s ’ l  r u m s , :  e n .

- S V C ‘ s , ~ 5-d , t , , - , ,  I l i , . u i V l  I C 1  r ’  1111 i l l ’ ,  ~s r t l i e  I 1’ sod i r i s ’  c~~
5 l ’ s  i l i c  I i - \ - ‘

~ s’ ‘ 5 ’ : ’ ,  , I S , ’ ’ i a  F~~~ t ’ c i s - d ~ e r i p t i e 5 s Si  l ! ’~ f l at  t e l  h e  t s l i’ e - l i  ! s s i ’ . s l i y ,  di s c5

I I I ,  V I~~’ ~ ‘~~~
‘ S e - I l l  c t ’ -  ( ‘ 1  1 I s ’  ‘sOt t’ S I S , ’ l n t e!’ s  t i e - s i  O F t i m ’  5 , J F l S d t t  I t ’ l l

I H u e  ,-, C ui ) ! e ’ c l  : , ‘ V l ~~ ’W , l i s a  I . ’ i e’ t S  m i r e ’ b , .i s  t i n ’ c i -  - m e ;  t I me - S t i b i s - e i :i 1 1 5 5 1

- , n , ‘ I -
‘ C s , s s u l  S i n n s  - ‘F Si I l i -v ,i I d  5 I st ’s f t  ‘ r -  i c ’  i si s-i l l ‘ - . - ‘ i i i  1 i s  ‘, 5 I u s  
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Use- second trial [tsr L i t r e - c ’  of  tis a b ouur tasks; th ey did handle the task

g L V c ’ri  t h e m  w i t l u o u t  g oi n g  i n t o  si so c k .  l i m e ’ l ow i nl cr c o r r e-  lii i j ol ts

autsong t a sks  w e r e  no t  s ym m u p t o m s  of chaos . ‘ l u c y  w i l l  n e - e d  int erpreta-

t i o n  and we a n t i c i p at e -  t i m e -  data evolviutg [roust t h e n  ana l y t i c a l  s t e - p s

sill be - useful for t h i s  p u r p o s e .

F il e  Expe’ri m us c’ ss t a 1 Corid A I L en i S

‘l ’hi :rs ’ Were 20 d i !  i e - r e ’ u m t  cot e-I  i t  i o u s s  , and t h r e e  g e n e r a l  v a r L s l  Lo u i s

among the  20 c o n d i t i ou s s  nay be - i d e - n t  i f  ied , l” i r st  , t u e  u iuu t i be r  o f  t , i s k s

p r e u s c ’ nt e d  on t h e  s tud y t r  i s I s  was  h u e - id cons t a t i t  at  f o u r  w i t l u  l i m e ’  sl i ms , —

b e -r  of t h e  t a s k s  to be -  l s c a r t u e t d be.’ t u g  S p e c i f i e d  by instructions . l’a s k s

no t s p e c if  l eci i n  U i -se  i n s t r u c t i o n s  we ’re -  t e - s t e d  bar iusc i d e -n t a l  l e - a r u i —

l u g . ‘l’lm e,’, :, e’ c a m s d  g e ne r a l  mtua n ipu  t a t  I e) St  i n v o l v e d  the: mm cm u i sbe n r of t a s k s

p r e  s a s s t e ’d t a r  h :aruui sig , t h e- se -  p a r i l  ic- i lug l i m e -  nuunb t , ’r of t a sks  10 be.

[carried as s i l a c  if L e d  in t S c  instructions b r  time first ttsan ipulat ion.

I m s  t h e  i ts  ir d  v a r i a t i e s u l , L W c m  d i i  S e - r e - n t  I a sk s  w~ re a l w a y s  p r e s en t e d  cii i

t I l e -  s t u d y t r i a l s , bIl L the. ’  subject wa s i n s t r u c t e d  Ic ’ fe-am onl y one- o l

t h eSIs , u se’ o t i s ~ ’r t a sk  b e i n g  te-~ te ’d i or i u s c  i d e - n l a l  l u a r I l i u ’ .g -

~~‘ u mi h u 1  S y s t e ’ s m

W i t h )  ‘20 d i  I l u r e - u t  c on d i t i o n s , t h s - r t  W , l n ,  a p r o b l e - s n u  i t s  d e r i v i n g  a

e.es ,fs t h u t  wo is  he 1 a I low s asy  Id  e’n t. i i i  c .u t L o u t  a b c - h u e -  is eot id  i I i curs , a t  I boug h s

- ‘ s u e i t  e c s d e ’ ’ , . ’e - s n s s ’ e I  u i e - e - e s s m i r y . I le - Te  i s  w h a t  We’ d i d  - Condition t’ i shi.l ) ,

I b ’ r t s o b s  r e d , was  u s e d  t i m  sy m s b a i  A Z e ’ t i l e  S i l l l U l t  O l e - O i l S  l e ar n i n g

l ’ s , u  t , i ~j k t , ~ ‘i’m m n , k  1 , I i  et qu & ’ ru cy a s s i u t s i l a t  t ø t i  e l i  s t a t s - Sta t ist ’s ;  i , i ~~k U ,

I - - - u ’ S -  u s u i g  s ) 1  [ l u ’  S I - V - l i  s I r e - ,  S l’t a m s m c ’ s ;  task R , U~ c c - c a l l  cii liii’ c on)—

.05 ( 1 I’ m It I ) , H u m ’  r e - c  5) 1’ s) s I  i on  cii  road s i gss s  , U s i ng  t i m e _ s e

_ _ _ _ _ _  —-
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I ( s I  s r  I c t  I i , a , r b c ,, I -  - e I m e t  5 i t s  u c u s u  : r ,  ‘ I ’  i l  I ,  , I i  We ’ I - I , : S - I

t I . ’ I ) C  - ‘ : . u ’, s  en c s t  ~ E e l  5 , - i m n s J l e z l L ’  L S I m 5 S  u r u  I . s m , s~ a t m ,  m u m ,  A r s e ~~e s t  ~~r :  •

n i l i d s ’ s  a ’ e s l h i u l _ I I  ,l i ’H ) i u ’ tS I S  l i S t e l  t e ,  :-e ~~ ’ ’ m l ’ n t t s  l~~t t  I’ m , , 5 5 , ’ : . . t m ’ s- ’ ’

I ’ ’ 1 m 1 ’ e S s ’ S l [ ’  U I l , ’ t I m ,  l r  - ‘ L . m ’ s t o  I t s . -  I ,  S t  s b  l I e -  }sy ~) I i ,  - e ’  I c  i i , ’ , u l d : - I t S ’  - :

5 , , I - ) t i d  i’, S S e l I’ I l l ,  , ‘ 5 5 t j a I l .  m I 1 e- .‘ ‘ h i  k , h c ’ : ~ e - I s s  I I~~~. r i i i  1 s t I 5 ‘ s I s i s

I s  : , i  c c i  - - s  a -  CI I s ’ s I  1 , .~ u ’ t s - ~ -

j i u e  ,. I~ ~
‘
~~~s , , 1 i b  d i e- -, s V s ’ m , i i c ’ w t i  A s ,  I m I s t ,  1.  F i j I ’ • - ,~ s u , . . : l e m S ’ .‘ ‘ i l l’ l s e ’ :~ .

I s ,  - y m s r  a S m o w  i i  151 5, I l i a c  co I ssmlstiS , l I m e  t i l e  . 1 1 m m  t i 1~ 0! ,,, clil ,5’ 01 t I m e  e s u S I e !  I -

I s a I l _ -b S I l l  I ) , ’  i, Siej le ’ , i ( r ’et [0 t ;5 ,,t w m e s s  t i i s , . -5 , s i s h c s l  n ; y : . t c - u i ,  5 . 5 , 1  .~ :. . m i sc ’  I I i ~~~S

e c ’ t i s i s l L i , S i  S I ’  t i m e ’ 1 m I s t  e s ’ j s , m s ’ : i ’  I : , l” - l F f t I ) . 1 5 5  H u h ’ , c , s ’ I m , I I I  S e ,1 I m ( ,‘ i r s s l  u i

c l  I s  c i t  a c r  m et  s t la l i l ,  i 55  5 l i t  - Ce ,  I t m m - , i i  I , ., s 1 1 05 h r  I , l  :4 ’” 5 5 . 1’ ’, ’ h~ 
i’ S t  h I  ., d 1 J I s S I

- I .  i t s  F~ ’, ,- , m ’  1 t Ia  t m  ‘ - i ’ d - . ) , I, : - t t in  s i u b  c -F I S a’ , - r e -  I I I  ‘dl  I ’ l l  a t  . d I a I e I S  I I  ‘ t i  i

1 1 i c  t r , ’ u n m , c ’ i t , V - I 1 5 : ,  - 5 - m t .  I I , l l t l s ’ S .  l31u1 I l s c ’ y  W e i c  b m i : -b e i I s  : s t s e i  I e . L ’ l i m e ’

t i l e  t~~ i l  m t  , t I  t~~. s r s i I s s ~-, C I  i~~ sk s  Ci , R , 1usd 1) . 155 I i  l b l : - l  c l I t l S A  I S e ’ S ,  e l i

I I ’  t u r : - t  c c ,, I : m m t m s l  u F I l j , - i 
~~~, t , l m s  m , i I i , t h t c - t 1 4  S a V e  t~~:t ’, s - - ,  t e d  I s ,  I ’

5” , K . , s s e l 1) - be m W e - F ’ , 5 1- ~, -  I c’s I ~-d a t t i m e -  s ic  i 2 e t t t  , m I I e . 1 1  i l l  I i ~~ 5 ’  I l i  ‘k

I, ) ‘~ l i e  c )  I I I s a  c t s t ~eI I t i  l I n e , -
~~ 1 V t ’s )  I I i  L i i i ’  : .  ee: c ui d c c l  I i l l l u l l  I I ) V u s  F y e  ci I r u e -  F

‘ I s  , l , s l i s ’ l I ’ u s u i i - ,’ . I i ,  S c a u S  i t  j e l l :  I” , , ‘ ‘ s l ’ , ’ l i s t  s I l t  c 5 1 , 5 ’ ’ - ’ , s’ e u , ._ c ’ s s r S ~~1

t h ,  S l I d e - n i  b i S I c i  t I s • ’ u s m b j c - e ’. ’ - s S e ’  1 ’  : , s - d  I s ’ s  I t -  5 t u ’ - 5 l e ’y ’ : ~~l e 5 r ’ l , 5 t J e u t 5 ,

- - ‘ s . m u d h I t a r ’  I ’ t ~,,1j , i i , .  ~~f i e h a : d  t n c l e l e h l - l l  t i l l ,  u s  c - I l l  ‘ ‘ I  I , u s k m ,  I ’ , F- ,

- I - , s i s c b  F I - ‘ m l ,  1 ’ 5 ‘ : - ‘5’ , ‘ 5 m u m  t ; I i’ m u c  I - -Ii u , t I s b i t ’ ’ ’ s S S 5 i i .  ‘ I , 5l’ ’ .l , l. I i.~

a t , S  I s - i ’  m l  t I , s ’ ’ -  , ‘ 5 ’ , c ‘ r s , t i  I I , ’ , , : ,  s :  ‘ ‘  a ‘ i .  ‘ - ‘ c ,  s ’ 5 ’

‘ : 1 .  A r t  I I l l  I s s i m , m , i l m s t , i ’  ,‘ u I m d i n ’  i ’ t ’ m d t  I t t  m l  e t m , i — . , H -  a !  , , , , , 5 u 5 d , _ r I

i F ’ s  S i c ’ s  i t ,  , u  S I I i ,  I! s s s ’ s  5 , t ’ , l - - I t ’ ’ I ;  l ’ s ’  I i i - - ’ ’  - 
- i C - a - - F ‘ - ‘ -

l i t ’  1 5 5 , 5 ’  L I : . I —  1 i s ,  i i ’ ’ ,’ 5 5 5  t h e  1 1 , 1 1 - ‘ r i t e S  t , , s u : - , ’ ’ ’  .~~i : i 1 s ,

- - -a ~~~~~~~~~~~~~~~—~~~~~~~~~~--
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l i s t -  ,!U c s t u s ’ l  i t  m e s s u s  U s ed  5 5 5  t i s e -  I’~, s  l e t

F — u  ‘kI , i I’ F — k

ft — li I I  R F — I )

k — h”

1 k — s l l )  1”R K — i )

I - l i — S IR 1 t)  i s — i

R I )  l I — k

1”1~I)—() 1-1(1)

‘ i ’ m,i s ks ’, ; I- ’ — t i i € r ( f i m e m m e  ‘~ ‘ ) I l l i g m s u e - n s l  S c s b  h I  s t  i, m u d - u . S

I !  - st r e et c , r d e - i i m s~ m

— r e - c a l  1 of e’ e l i s p d l m ’ . I I , l l i r e

1) — r t ,se ’ i ’g u l i t i ’ s  ‘ 1 ‘• t , s m S

I ’ ,u: ’ l’ :. I s ,  l i s t  i c - h i  c r 5  I s y p h t c m u  we ’r e  i : s t t ,- s m t  1 ‘ m u ’, ’ I e a u t l e , el , h i s ’ S . ’

10 l I s t  t ’ S c’, i : b  w e ’r e -  t e s t e d  f a r  l u s t  u c i e t t l a l  I. 51 5 , 5 5.’ .
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, l S S e h  U s l i d  5_ cl I 5 5 1 : 5 5 ,

N ow , at  s, a s b i : 4 , ’ , t i m e- c r i t i ca l  e h i i e s l i o u l  is w h a t  we - ex p e c t e d  to

l s ’ a r u i  f r o m u i  t h e  r e - s t u j t  s oj  tim e - si’ :10 eosscl jtjotms . However , i i  s e - e - i mss we - il

t e u  i i i d i e e m t e -  t i r : b t t h c  proe:e:dure’s in v o lv e d  i i i  t i l e - S i ’  c o n d i t i o u s .

l’ r e -m c  end ci~~e- ~l5ieI Sub  I c - c t ’ s

u s e  p r o c e d u r e - s  t e ) i  Cossdi  I A osm F URl ) we ’re ’ g i v m - u s  in s f e ’ L a i  1 , ~ ud i i~~e-

l)l ’ ae ’ ‘c l  c s r , - m m I e l m ’ tIle ’ c u , s i e b  i t  1,c)t l S i n  ‘t ab  I ‘3 we’re’ exa ct I y t ime ,’ sa l s i e -  e x c e p t

w h e n disiu l lciWe’d , or u s  e - s - s s ar i l y e i s , u u s g e ’ d  b y t h e . -  sma tsire - oi t i l e ’  c u i n d i l  m u s t s ,

I , .  I l u . ’ S i  j u l e S  151  a l l  c o u i d i t  i o u i s  W e ’ r e ’ pres s -s i t ed at a 2 0 — s c ’ c o u i d

r a t e -  . ‘[Isus , e V e - f l  I i e n l y L i m e -  J L  e-ss i~i I or s m s a  I a s k  w~ r~ A sic lude n d on a

5 I i , !  t ’ I m i s  A I i  l o m i e i  I 5, A O i lS  F’ , R , and U )  , c ’ c l C  I s  s I i d e ’  Wa: ,  pre-s c ’ui t e ’d f ar

-
- I) se ’c a i u s l s

2 - W h e n l e S s  t i s a s s  foeir  t a s k s  we :rc  lIre -se-t iled (as was t r u e -  fu r

a 1 I F O S s I l  I I  5 O t i S  I I I  C c l i e m i m u n s  two and I Isre a ss  I ’ ‘l ab I c  3) , t u e  I t eruiis l Ie ’ Id

e x a c t l y I l l s ’  s d l s m m e ’  1 ) 0 : 1 5  i o ut s  on , - m m c l s  ‘ s l i d ’  ‘ m a  t l s e ’y  had I m e - i d  f o r  C ou i d i  —

1 1 0 1 1  1-’t)RJ ,) -

I . W h e n  t ,w c u  cu e r i ,  i s i t e n t i o s ’ i ~m i  t a sk s  w, r u  i i m e - I u d c ’ d  A s s  j C’ e) u t d l —

L i o n , S h e  te’ s L~~ I s , r  I i i .  t , s s k s  e u , c u j j i ’ eJ e q u a l l y O i t e f i  U S t i l e -  iirst

t a s k  I s ’ ’ s I ’ ’’I , I I , ’  s c , , ’ si t a sk  t e s t e d , aus d , w i l t s t i s r s c l i s l e - s i t Eonal tasks ,

s m ,  i t s . -  third I , ’ m s I- ’ I, . L ,  2 ,

i l l s  i - w e t ’  s l w s y n i  t w a  s t u d y  and s t  t r u a l s  t a r  j r i t e ’ t m t  a~’ , , !

I , s :s k : ’  -

~~ I r ’s c I d s n t , s l  I ’ - s u u l A S l ~ ~ ,us t e s t e d  , 5 1 t u 5 ’  t h u s ’ t e s t S f e ) r t u 5 s  i n i e t ~-

i s s s , m l  t , m ’ ,k : ’ , on ti me ‘ , . ‘,‘ ‘ m i ~d l e s t  I s ’ u , u I ,

6 - I l I e  I S 1 : ,  1 i a -  j e i i s - , I ’, I V 5 ’ u l  5 ( 5 1 t i s  I I ‘, . m  i W . i ~~’5 A i c ’ 1 uel , i i  ‘I c i ,  Se “~~i~ 
-

t l s i u s  e , I  , i h I  s i t  l i e  t i - s n, , , ) I  t h i s  m ’ s t c - t ’ s ’ s i s - . I ,~ h h  t. m ’sl ”s ) u . p t , .- ni e ’u ’~ted

- ‘ - - ‘ ‘
~~~~~ 
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e ’ I l  I h i -  S h i u , S e  , I I  b i s t i s  I ’ , I ’ H 5 1 5 5 1 i , l i ‘ ‘ s i - I  i r : ~ t e l ’ ’ m I , ’ u i  I c S L ’ I I F I F 1’ W e 5  i i i -

V ( m ! ve ’ c I , l i t e -  i l l  . t r u c t , i , r m ’: , I m , I ’,I e ’  i t  l I e  . 11 ’ 5 , I e I S  t u s k  , m i ’ I , s : . i~ :-; w i ~ t e i  be

t e a S e - c ! , t h e m : , , cli’ I , r , s n j j t u eu:s k - - I I ’ S , . i i l  - ‘i s e I I m : . : , , - a  a l  u : s , U - s ’ m . m l  Se’ s re-

sh e-sI c r ib~-e.i , l m i m u  h e s s  I ‘ c  c 1’ ‘ F I s l I e s t  I - ‘r : ;ss m e l : ‘“ Su ’  , s r e  I ’r  A t  - m l ’  i 1 1 1 5 5  e- r

e S I t - c i  i ’ s  t i i i : ~ e X t ’ e t’ j s ’ , e - l u ’ , i l l  i i u : - S - .’ w i  I s , ” ,  C c I i 5  l’ s ’ c ’ , l F  I t i l e -  F t a f l r ,  S

I t s ’  c c ’ m l h s ’ r ej ’c i i i  e ’ e.s l t l 1 ) , m s l j , ’ , b  - r \ i  I c ’ S ’ ‘ aIm :,e ’a I I , ’  1 , 1  i d e  S , ‘ ‘ a l l  ~.‘ I 1 1  I t ,  , s m , ~’ ‘ c i

c, ,‘,s ’ i t  c ‘ I ’ u ’s-b s l  , s : b  ‘ m u m ’ ,’ 5 ’ !  I l u s s : , e -  C o s h d i i b S s s r ,’ ’  l i si , . :, s ,  \‘ c ’ t I  r . m ! 5  F ’  ni .  S r i ) ,  1 -

l ’i u t ’t ’ - I re’ , w I s i  I~
, ,,  i u i i . ’  m, t usJ 5.’ h l s m - S h u s  I I I  u S . - : . , ‘~5 t I l  , I l s m t ! i S,! e s ’ t S , ,_ ’ I , ’, C

‘ ‘ I I t u e  e ’ 5 ’ U I I ) , , l l I ’ ,’ ‘ I , t m l - .

A n  I . 1  1 l I c ’ n i s  ‘ u ’ o S ) d t  I , - S I  I i  t s i  s I n  I I , ,  b u !  - t i s ,  - r i  I ‘,‘ S - s i  m , ci  I i :  1-

Se ’s -s l ’ l l I I s ~ I c - I c ’ S , L i l t  - .: a I ’ I i ’ d ’  I , ‘-r s.a 12 : ‘‘ S a I I s ; i  ‘,‘ - I r e  c I s ’  , s ti-

c k ’  I a - - 5 1 1 1 1  t I i i ,  f l i e s  5 , ‘,‘ t , ‘ s [  ~ S i ’ :, ‘ d l ’  I I i i  , ‘ -  , - ‘i i s ’ .,  I c b e  I I. r I  - 0 5

‘ : 5 1 s_ - u  m , s t ~ . h u h  W i S e ’  s ,s S l  l i m e ’  ‘ m l  sel c - ‘ 1 5 1 , 1 1  ‘, s m u l  s ’ m m d  I s - r i , ‘. 5  .~,. s m l e i  I

‘h e - s  i s s i w  I b s I m e i s  . 1 1  i I I ’ s  J 5 , ! e ’ I  r : , , i L L s ’ i l  y .~ ss , l h l  i e m : t ’ u , 1 ,’ ’r , . a t l m s u m i - i r  S a m  ‘ .~~ i s

i t t d a ! l b a l ’, s t ’ ’ l r ,’ s,’s s s , u i ’ I m r F , s t f l , ’, ’ c m l  I I ’’ i S ’ S ’ c ’ - , - t a d s , , s ’s  l e b , I r L , h

h e  1 5 1 ) 5 1 5 ’ , W~ ls ’5 I S  5, 1 11’ - , I i  -

7 , As W ,  5 I t’ l l  a I e j h  I ‘ ‘ m m c l  m , F L a ’ s  i ‘K - I , ‘ i i ’ F ‘ c ‘, , , , ‘ , ‘ s 1 - S c a t  ‘ c i I d l

~ , S u ’ ’ I ; s 1 .  c~~t : , S 1 - :  - , t s b  ac ’ ~~~ , ‘55 l I d  S c S i  d l i i ’ s  c u u n i s l  i l l s , , ’ , i , m ’ t u I , ’ , ’ m~~t s  u I  - I I

t I s ~ . t :  ss’ .,i I S  ~,y ‘ c i t ’ . i ’I : s S ’ , s~ s ’ r ’  F l .  n i s s l s~~ . - 5 I n i ’. ’ l . s s c c5 I l l  ‘ H ,  e, , ’ s s s l I I  I . ’ , -

,- ‘a , , t I e  , c r 5 i s  ~
- 1 ‘, - S r  I m , I l i e -  :, s - V  ‘ 5 )  e m s - I  I I i c ’ s  5 H ~, i s  c I t I ‘. ‘ 5t - h I S s  r

- s I t  S - ‘s r .  i ,  - [u el. d I I I  a -- 5 1 5 1 5 1 1 1 ) 5 5  t C Sb I F hd ~ , ,c  I i .  5 1 - ’  i 5 s i t ’  - ‘ ‘  / S - 7 -

t i m ’  1’ - i l l  m m  i 5 1 5 ’  C dl Id 1 1 L e ’ ! I ’ r 5 1 5  a ,‘ , s 5 t 5 1 ’ t t s l t  : : e ’ h s  ‘ ‘ , l n ’ , I s  ‘ m ’ ’  
- ‘ s 7 ’ , 7 s .  I s , , , , ‘,‘

a a 1 1 05  ‘ s i  m - r) - 1st - c s r i  ae I c )  I n s 1 t ‘ s i t ~ S I i  
~~~, - u ’  ‘ I I  S t i e 5 ’ ’’ ’
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t h e s e  s ch e d u l e - s  , and b e - c a u s e  t i m e  r e - s u i t s  b r  t i l e ’  l-’OIW conditiotis did

not  d i  u l er , w e h ave ’ e ’o t l C  leuded that all 20 cond it ions s h o w n  i n  ‘l’abl  e’ 3

essay be s,’oosp iur ed w i t  15 , 5 5 1  a c on c e -’rn t i sai  t I m e  ab i l i t y  l e v e l s of t he -  sub-

j e  s Is  a c ros s  con e h it i o s s s  essay huava di i i’ s ied appr eciab ly .

Data A n a l y s is

Sorte- of t i l e -  5 a l s s , - i ’ ,ml tiseoreti , cal issue -s w h m i  cli we b e l i e v e d  w o u l d

be i5~,sc l ~ esd upo n  b y t h e ’ da ta  i rom ss t h e ’ 20 e-aui dit 10515 we -r e -  i nd i et a le d

‘ .ur [A ~r - For L i l a  t us - ma b e-itig , We’ f i e - .  m l  Is ) look a t  t h e -  e o s sd it  ions i u t  , m

‘ s r .  t s :m p i r i c ~ m l  w ay . it wo suld b~’ abs urd to try to misi a l yze the results

b r  t h e  20 ct o n d  i t  i o n s  si  m iu u l t a s t e ou s  l y ; i t  is n e ce s s a r y  to b r e a k  up t h e -

e- I ’l I l d i  i t  i a s ’m a  i n  I l l s  u sin g  1c m 1 w ay s  . We’ w i l l  isid I s a l e  wha t we C O f l CC t V e  to

b e -  ‘d s i l i i s ’ ol  t l u o a a  h r  e-~i m i i n g lu  I ways and , h ue -re - for e, indica te the nature

01 t i ) ,  a i l m m l y s c s  w l s i e l s  w A l l  be ’ g i v e n  b r  cad s of il~e.- tasks .

1 . A c e )ui d pmir A I , e ) 5 1  of p e . - r f o r ud s a nc e  on et ac l i  of  t h e  th ree -  t a s k s  U S U

t d i t ) c t i e i t u  o f  t i m e -  t u i i m m s b c r a t  othi etr Lmis ks also being le arned will be given

I - , s a l  e’ 1s ’~i r l y b y t i l e ’  e :oud i t i o n s  in  t i l e r  se c o n d  c ol u s s in  . At  t h e  sait ie - t J t I i ’

W t  i l l  u I  I e ’ [ m: i  l O s -  t i m e -  d c - g r e - c  to  w b s i  c1 each task “subtracts ’’ fr uits the

I s i S  m l  l e ’ ~u t ! l i t 1 g  5 ) 5 1 1 , 5 5 5  i o s a l  or total I e a r t s i n g  r e s o u r c e s .  For e- x ats sp le- ,

S r
~~

’ , - - 
~~~ S I b  t i l e  I r l m sassc ~ est  iui ia t  i o n s  mad e- in Cond i t  ions FR .j t sd Fl)

c U l l  d e ’t  e ’ S l l u t i u e ’  ~~~ si~ t i c  i b y w i l l e ’h L i m e e’e’cal I and r e c o g n i t i on  t a s k s

. 2 ’ s  F i s  I I F t u S :  t h i s :  r a s u e t r c e - s  ne eded i, or frequency assinmi lat ion .

2 . (
~s t i i i i m m 1  15 1111 ,5 bl S m l O f l g  t i l e . ’  eond it ions i n  tile’ I i r n i t c ol  unsn w i l l

5 1 5 5 5 W  h i e ~W js ’u t ,  ui mi s s s : m I  h e . ’ a t n s  n~ dit le ’rs as a junc t ion of t he  n u m b e r  o t

m l  i i i  i s s t t  si t jonah t a ’ , k :  - ‘[‘tie- re ’ is , of course ’ , a co it lou nd  j ug  p r e s e n t

i n  t h . t I  I S  t i l e  s s s m s i l h e ’ r  of  i n t e n t i o n a l t a s k s  lt s c’Se ’ ,l ,nie’S , t i l t ,  am t m uut ’st ol

- -5--  ‘.  - ‘ --5
~~~~~~~~-
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Se I ‘c t C so r~ t i u  i r s  ‘s~ e l s e ’ S  - ‘  s: c u t  ( s l d s u n i b e  1 d l  I I s , u s ! ,  511 ,m ‘ , : .  0:, i l  S I 5 . 1  - ‘ 5

‘-v ’ , s - i l ’  c l e a t  W h i m  t i l i s  - l i t e r  S~~~e i t  S - c  ‘5 - 5, 1 m b  I F . ~ I s i s ,

3 . u s c -  - u I d I S , h F I ‘i s  S l I m ,  W I I  i i  hi c l i i  I) ‘ : ‘ ‘ , s c I s .m ISrs  ‘ i t , ’ 1 m r  e~ im i S e l l s  a I l l

ee l  1511 5 1  I i i  a , , p ro  v s ’ . - a V  i d e - S I C  C o m s  I a 1~ s i  ‘ in  ig  e I ,~ r i ’ I e s l i t  es  l e s  l s , s

as ~m b u z m c t i o s i  e t l  t h I s - t y p e  0! e s l t l m s : m t r u c t u d  (, j s m s  i d ’  5 1 1 , 1 1 1

Asmei , u t  e o e l r s & - , w ’  w i l t  - i [ m , e i  ‘ ‘ h ) I b i l l b  ‘ ‘ 1 1 - iS  a t t u u  t i l t  , t i ’ r , . I l H I  n i l  I s l e  d c l ’ a

t~~ i h t ’ s t t t t j h l -, ’ W l i l e t ’u i  S ’ i ’ c ’ l l s a .  m b ; a I F I I I r  S L i s a  5,5! I S a  I V F s ”  s i b  I

t u s k ,

4 ,  Wh en , ‘ I t s ’ t i t  j ot s  is d i r ’ - ’ t , ’ ,I F , - t , he r  I s i ’ ’.I I I i S ’ e - i  s os,’ , ,  s ’ s

I 1 1 I d  I I Wa ‘ u ’  h i ’  ‘ 1 1 : 1  s u m&S <~ ‘ ‘F  X e ’S s ‘Fd i m ug s . s s  r a i t t  e ond I -r 1 5 - t a , 5 s ’  s ’  i a - m s  I

I I m r ’~ - , U ca t s  i a  1, 5, 5 5 5  n d , , i t ,  1~ ’ w i l l  L iv e -  e ’v i d s ’ne ’ e’ c r 1 1  t h e -  ‘ i S I S  S e ’ t m , t ,

I Cal I ’ l l  j ssg s ’  I -‘ S I I  i s  5 t l i e  is r e - u ’ I - i t -. k ,  - ‘ m :b a t i~ sc ’ I l ol l  , i l  t h ’  I I ’  r u s S , ’  m e ‘

j i m ,  i , I c s ’r I a l  t a s k s  (0 , 1 i i i ’)  J i • b u t  s i ne ’ .,- l j~~k I) I m , s m .  ‘a ’ n ’ t i ,  i s s l i u m -  ‘ ‘ C e ,

i t  a S S e ’t s t j , i l  ! ‘ ~ - s - c ’  s~~; -  :i 0 , ‘ -sod I ine ’~~d a r t l , m L 1 , 1 5 15 :,

‘ i l  I , ’,

~J’’sldlS’51 tj~ 
A-~ i l l s  I l i i , ’ !

W t r  I m u i ’ , l ’ , l l r ’  S I ,  V s  be - s i t  u :;e’d b e ’  i’ s S e e L  I S i s ’  F ’ I - i ’ I , s I ’ - . i u u l s ,  h t  I s ,  e t i

I ’ S ’  F ‘ ‘ ‘ F  - I ’  I i  V ,~~t s l  F ‘ u i , ’ . ci I r t - s n  I s  - l i e  ‘.‘ 0 S S I b i b  c I u , s i : , e  :,b I S , s ’ ; j  ) , 1 ‘ i l s

~ ‘ - ‘ ‘ ‘ . 1 ’  W U: ’ i i i ,  ‘ s r , ’ s ! u m e ’ L — t s i o u l s e - s i t  d o ll ,  m l  i o t t  H .  I W s  e l i  ‘ I s ,  S I’ l l , ’  I l - ’ - s d u ’  s I r

t I  ‘5, ’ 5 )  , 5 j t ,  1 1 , 1 , 1 - u S . 1551 s - s I  i l - i l  ‘2 I i ’ , h h l d s  i i ,  \‘ , S e l l I I  - I  e , 5 1  - F 5 ‘ es 5

I H ’ 2 , -  , r i ,  5 s i  ‘2 I ’ S  • s ‘ , n ,u b i e e l  , I” - ‘F  ~~I ; s t  I -
‘ I S c _ i  I ‘ ‘ s i  - ‘ ‘ - , . - - ‘ - I

e 5 ’  s — - I - i t ,  ~ e ’ I ,  i : j vs  b~ , - s ,  ‘ m , s t s s b s ’ I r ,  - ‘ I s ’  ,‘ ‘ 
, 5 I s  ‘ 5 ’ ‘ , ‘ ‘s ’~~ ‘ e 1 V i s , ,

m c , ‘ ‘ ‘ ‘ S  I I 5 s r ~~ , 5 ’*’ i I I i s .  l i e ’ r S O S  C e l l ’  I s  c’ s u l s r , i 1 1 I a l ’s - i i ’  5’ ’ 5 r , m s  i i -  I. ’ u ’ ssie- et 5

I - s ‘ I I ’ m l ’  ‘ - Ar , , :,, ‘s ’ u asd r s l t ’ . l ’ . s : r t ’ , W e ’  w i t h  i t  I ,  , s m , l  ‘1~ ‘5 b e  H i  ~! , t t  - u

S ‘ r e ’ ’ - L s t - ,’ I i s ’  - ib ‘, 5 it  I s  r m e!  5 5 1 1 5  ‘‘U a , i l l  , I ‘ 5  i s e  t s I n  u u S  ‘ ‘ s - 
- 

F ci 1 1 ‘ ‘ 5 s ’ . I t

S - t ’ ‘ ‘ p ~ e F ’  V 5 ’  S 5 5 c m  5 - i i  1 5 . 1 1  wi I ‘ s _ i  e l  i i  I - ci t s ~ u e I s  S I m S  t s I t - I i I , i ’ s ’ s - I - - 5
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w i l t  a l so  be p r e s e n t e d  for cad s nue-asure’.

C o r re -l a t iors u s u e a s e u r e ’: l i s t c ut  iosia I l e L t r s fh I l ”. l i m e  u lse r an c o r r e l  at  l ot t s

I sir e ach of t h e  two trials fur cact i  01 L h u e  10 cond i t  ions  h av ing  1st -

t e ~s’s t i o n a t  l e a r n in g  are’ shown i n  Tab l e 4 .  T h e  10 c o n d i t i o ns  a re  p lac ed

t o  c o r res p o n d  to L i m e ’ l i s t i n g  in Tab l a  3 , one1 C on d i t i o n  FURL) is i n c l u d e d

b r  c o u s m p ar i s o n  purpose ’s . The- re s u l t s  in t a b l e  4 w i l l  be e x at s u i n e d  lr o ss s

~t e - V c  r a I d i f  f e  r e n t  a p i i r o a d h m e s

1. The f i r s t  ev i d e nt  f a c t  is t h a t  L i m e  r e l a t i o n sh ip b e t w e en

t r e s e- l i’c ’qt m e t n c y  and e s 5 t i u u sa t e d  r e l a t i v e-  f r e q u e n c y  is s u b s t a n t i a l  in  all

arid i t ions . ‘l’ he I 0 W e ’~~t c o r r e l a t i o n  in t i m e  t a b l e  is .76  ( T r i a l  1

t.~t t s e i i t  ion  FR-DO ) - Thus , in  al l  of t u e - se- i n t e n t  i o t t a l  L e t a r n i n g  cund  i —

t b uss the- subjects ~liowed h i g h s s e n s i t i v i t y  to f r e q u e n c y  d i f f e r e n c e- s

A :d l i m e ’  sset u sub t ’r a t  intent iona l t a sks  increased , t h e  re appears to h ave

a su s ~a L I  d c  r e - b u s t ’  in the t s u a gn i t u d e -  oL t Ime - c o r r e  1 at iou u s , but tiset re’

s m ’  irr t ’gul ari L i e s  in t h i s  re’1~it t O n s I S i j )  . ‘li m e - e’Vldc ’si ca is give -is by

t I u t  f au t ’ conel I t ion s in  t h e.’ m ssidd h e  c ot  us n t ’m a t  l a b  I c  4

I , A se Cond notc ’ws’rt ity fact is tlue’ sstsa l I l u c r e - U s e ’  w t m i c h m  occ smr s

S , s ’ t w u  - i s  I r i a l  1 and tr ia l  2 , ind e ed , In S e s l l i e ’  a u S e S  t h e r e ’  a re  st tt a l 1

l i e - c  t ’~ m i s  n t  a - Pe t ’ l o r u t h m u u s c e  I r i e .’ r a ; m m s e - s  re’l jab y (j ~ M I )  tot’ onl y tour

e u ’ I , ’ i l l  S e ) i l C ’  ( I -  —1 ) 1<1 ) , 1- 1) — OR , FL) , F—i ,))  -

1 , i s ,  r .  i s  , m m ~ I S I V e  r :, s ’  i. e - l ot  L o l i s h l i l )  b c ’ l w ’ e’i ’i the- siuuisbe,’r ol i n —

m i ’ r s t  iii t ,u: ,k : m i d  1 l ’ t’ t e ) r i , r , i I l u , e ’ , h h m i s  iu ,  s t m o w t t  r s i osL s ’ l e’ ;l r l y b y t h e

Li~ r~ m ’ s -  is) c o r r s - l a t  l i s a h a i r s  Co t sd it ieius I” — ORi ) Ic ’ i- ’ —R and F — I) t o  Is’ .

C ’  c e ’ s  ; u . m r  i n , s s n : i  b s ’ t w s  us I K - U I )  , uu im i  FR , and b e- t w s ’ e ss h -b — t sR bm iu d I’D also
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a 1 mll Se a s l n a s h  5 s t e - Y, , s t  i ’ ,’ ~ s s l e  I -  F ’ t i l e -  5 ; s u , ’ i u l ,  ‘ 1 s t  I , s b k a ,

4, ‘h usk K t c s ~ i ’ - : ’ - 1 n 1 ,’ l l , s ’ t ’ a S )  55 t i l t  u S . 5 J - ’ r  t , , -~k ’ ,. m m c i i  5 ’ c t V .  I r m a  l i s a

p - s  ~~ ,1’ I t 5 U ( I C e ’ o s s  F i Sk  1 . i b i s  i s  Q t i j t  a ’ V I m ’ s s ’ S W I i e ’ i l  i~ m m i k  K i S  di ll l i l t  ‘ 5 -

I ie,)ImSI l t m : , ”, , ‘l It - r e - I b I s  ‘- c - V - I ’ ‘ i  i l ,leur;IrdS t 1,e)slS - !‘, ‘ r b u s ’ s , i , l I s , ’ m ’  utid .,’m ’

(~, ‘n d i  I i c i t s FR— ,,lIu i S  I Se )  I s  I t e ’r  t l s , u i s  u n d e r  (‘ s~~ d u t  I o n  FURl) lun d is l i ’ s - i ’  i

lion  u t sd  r Cotid i k m  s t  I ’ l l - i  ‘P - 
‘l ’hs e ’ d i l l  e’r e ’ l r c  t - s i n  t i s’ m t se ’.sn corr~ ’ 1,11 j c ’ ‘a

be- lw , . 1 1  ( 1 1 1 1 5  i t  10515 I”~s , s m ’seS e ’ j t i m r  r kR ctr h”Rl) l i e ’ i m i ) ’ t u I y  S e ’l i4m b I~ t j~ — - 5 ) 1  1

i~~i s I  I m L e -  l i s t ’ g a t t ~’rii i i . ’, , i I  S u i t ! , s’ tisss ’,’ S3~~ 11111 1 S’ ,mak I) (I s s v o l ’ ,’ i i u - ,~ l I s a

I r a !  t i e :  S I ’ J i I S i ) , l ’ , ’ IS l  J l m S e s s t i , s I l , i l  H i ” k  S s , m d  I’ , ’ i d l t j V s ’ l V  l I t t l e -  cu e - e l  ass

S r ~ ’ m n el. -n c v  i a a , s i i s i l , i t ,  i o m s  W i s a r ~~;1S ‘l’ ;i sk R d i d .  Nt  ‘,- ‘ , ‘ r t i s e ’ I c ’:, si , s ’,’ c II  t h i s ’

i’ e ’ I ’ m ! i V e ! y ‘ , ; , , i l l  d I e - e l i ;  oI l’ ask  I) l i ’  st it ’ss t m e ’iu l l y i’ e - t s a b l e ;  c , ~~ ’ , , ,

1- v~~- t ’s e s s  f~ ) [ s i  ) , l ’ise ’rc I r S ’ u V s , t r  S i 5 5 5a s u g g s ’:~ I io 1 l S  151  t i m e,’ m l , F I O

‘J u t  ‘l’m i n i k  R . m s  ‘ s i  S I t e  j c l c’ slI , Ii task d i st u rbs I re’quc fle’y as’, i m mas , h i t ;  1 5 1 1

ne ss ’ 1~~m ,;’ , dos’s I siS’ I) S e ’ i F e ’ I I  i t  i s  ass i r s e i d ’ - n t a l  t , i s k , ( F — k  vs I - I ) ) ,

Sem i tim e d i l ’ l e ’ r c ’ns. I : ,  S i t s i  r e ’i ‘a b l e ’ st ~~t i s t i u ’~~l i v ,  ‘l i m e ’  11111 t l s , i t  t e r -

l s ’ r l m m d f l e ’ a ~~ ; b e - t I  t - r  ‘ m n d a t ’ , . , , a s S t l ion  1’ L i u , ; m l  s s s m i c ’ r  u s s y  O t , b s e - I’ d c s S i l I i (  l a r ,

1 , 1  l c , s  I e s I - , ~
, ‘r e ’ s ; ,  i s  a o I ~ uv e’ ’ h I ’  F ‘ . 1  a r I m I - oS i m  t F i r  r t o  b

I s  i s r m ’  cI c u t  so t , I r u s , ! I I e - aa  - m l  l e n i S t  a s tt i a i I - S e  art S l u r  m l

S S e -- t’. 5 !  I I c  ‘ r a m ; s ’ s s l . ’ u!  S I ’,’ t i u s  ~m .  V .  I t ‘ - I r -  , I 5 1 , s d m s  h a ’ S i ; ’  ‘ i i i  I s s e m I c e

m m ,  i s s e  5 J c  I I I  1 t a - k  a ’ I t ’  5 5 1 5 5  i c y  h~~~r i ~~’ i n t ’ I t ’ ~~~, l i s t s  e . i 5 1  ~ u s  ‘ . 5  F ’

a . -, . l l ’ l s I l I l I t ’ ‘ ‘ m a  d a L i  F e t r  l i l a  S L V e -  aoi d i t  S o u l ’ . ‘ u ,  5 ’ .  I A  r ; b l  c c ’ 5  m i l d ; ’  ‘ ‘ C ’  b~

I i ’  51 1 r~ I C e m ’  -~ ‘ , t ~~ F s as s - ‘ ‘ eS 1 1 t O l l - ~ ~~ 
)~~~ s mi l d  F KS )

A l t  - - 1 1 , 5 1  e ’ I S ,  s V M m ~ i, ‘ We , , m F ’’ ’ u s  1’ - ’ 1 5 1  c s i t  i r i s h  e’ s , m , ’ S  F t i s , t s ’ , 5’’ ‘ a -

I I - ( 1 , 5 , 5  p . . a ’~ 1b l ’ ’ ’ ’  l ’ s • H e,’t  ‘ ‘ i s , ’ t b  ‘ I I  h a  r I ,  I i !  5 , 5 1 1  l S s t s ’ I  v s 1 , ‘“

F ’ s  . - ‘ I l l ’ ’ a n ’ 1 s a t  I 5 r ,  ‘ - I s ’ t  s t .  m s s s  , ‘ r I  Ta sk  I- ’ ss n i h , ’ r 5 as  u i  s t  u ,” ’ S I s i ~ 1 J t e l 

~~~~~~“—~~~~~~~~ ‘ - ~~~-~~~~~~~~~~~~~~~~ -~~~~~ - —



t a b l e  6

In t e nt  i o s sa l  F r e q u e n c y  Ass ~~i ’ ii  S aLio ti (Task F)

Ti me ’ v al u e s  are me-ass corra latiomis (d~’c itsla1s omitted) for e --,m c h i  01 L i m e  Iwo t r i a l s .

Condi t ion  ‘rr . i i’r , 2  Condition Tr, 1 ‘hr. 2 Condition ‘lr I S r ?

F — URD 83 d~ F 94 95 l”-K 85

FR-OD 76 77 FR 81 82 F-I ) 90

FD - O R  83 88 FL) 89 92

82 78 FR)) 82 7 8

FORD 81 79
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not change -  r e - l i a bly  across  t h r e e -  r e ’t e ’n t i o s s  i n t e r v a l s . Msong t h e

re-isma iu’uing SI X  c o n d i t i o n s , onl y C o n d i t i o n  FD -OR produced a r e l i ab le -

c1’ ige (~ .01) assoc iated with them two retention intervals . Wh en

Lime frequency jud gmeslts constituted the first test , t h e corrt’latiors

was .89 , best  f e l l  to .81 w h u e n  p receded  by the  r ec o g n i t i o n  t e s t .

‘J Li m e - r e was  no i n t e r a c t i o n s  w i t h  t r i a l s,  We have ’ no accounting for t i l e ’

r e - s u i t s  of t h i s  i s o la t e d  case .

C o r r e l a t i o n  m easure :  I n c i d e n ta l  1e-urn ,.~~~~ There  were ’ f ive  cund i-

tie ,ns in whies it t i l e t  inc i d e n t a l  a c q ui s i t i on  of f r e q u e n c y  i n f o r ma t i o n

Was measu r ed  f o l l o w i n g  th e - ’  second t e s t  t r i a l  on the material given b r

i s i t e t l t i o f l h u l l e a r n i n g . C o r r e l a t i o n s  w e r e -  c a l c u l a t e d  b e t w e en  t r u e ’ a nd

‘Sl  issu a t 5 -d f r e q u e n c y . The five- eond it ions and t h e-  correlations were- :

R- F OD , .50 ; RD-FO , ,53 , It-F , . 62 ; D -FOR , .66;  1)- F , . 7 1 .  A l l  of t ime

c o r r e l a t i o n s  are  b e l o w  any of tho se-  g i v e - t i  in  T a b l e -  4 intention al

l s. ar t l ir ’ ig , but .  b i l l  nons,n the . ’l e s s  i n d i c a t e-  a c l e a r  r e l a t i o n s h ip b e t w e e n

Lr ese - sund ~ u m e I p s ’d fr e q u e ncy - F’or t i l e  f i v e  e :orsditiorm s 111 t i l e  o r d e r  g i v e - n m

, i h & u v c  , I i s ,  it  w e ’ r e  on l y 2 , 4 , 2 , (3 , and 0 s u b j e c t s  showing ne’g a t i v e

s, o r r e ’ l i u t i e ) n s .  lIme ’ l o we s t  mean  correlation differs reliab ly I~~ = .01)

I r e - a t -  t i m e ’  t w o  h i g h e s t  , hut tise second l owest diffe rs onl y front the

i t  i g h i t  st  - L o o k i n g  dli:  t i m e  cosid i t  ions i n v o l v e d , i t  appears t h a t  tile

e o s d , s u s , m i  t . u ~ t , ,s r  i n f l u e n c i n g  the  r e - l ; m t i e 5 n s l s i p  is Llu e r t sbi ture ’ oh thu e itt—

m i t  i o t m ’m 1 t : m a k  - R e - l a  t i ye ly  low inc  i d e -n t  a 1 sic ~U i s  i t  j o t s  c l e - e u rs  wh en

I s u s k  K i m , ~i1u j s l t . an t  I o t i a l  t a s k , and r e - h a t  iv c . ’l y h i ghs c o r r e l a t i o n s  occur

w h i t’s . m a k  I) ~ 5 t h e  i t m t a n i t t o n a l  t a s k .  ‘ l Ime -  r e - s u i t  fo r  C o n d i t i o n  I t — F

i s - s s s’- s- -sS sat su nnmb igu o t m ~ w i t h  r e g a r d  to  t h u e  pr u n c i p le ’ , but since- a c o r r e —  

~~~~~~~~~~~~~~~~~~~~~----- -~~~~~~~~-- -----5-’ .-—-’- -
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mm pe sm l d i i i ~~ cl i i  I e r a s ’ s  F i , m  1 a S I s ’ s  t, t I  l’ .s k K - m~ isi , . ss k t - l b  [ .i , k i e , a ‘ as i t  cF

l u - S  i 5 5 t , ’:~L I , i t l a l I ‘ J I i ’ . j 5 I ~~’, ,  t i  I i e ’ i ’ ,fl C L ’ , m - - s I l l ,  3’ ,;s;., ,s s s b m h l ’ ,- -c cl ; -

‘ ‘ r i d  - -  I S ’ - ; u t  i o s m ; m I m ’ b I S ’ I m L I t ’ ’  e ’es  5’ , I h u V c  , , , m s d  ‘ ‘ L ’ S ‘ aj ’

t i m ar ’ js,; u~~) r,- ,b , ei , m I s ’  ~~e - l  j e  y e  t h i . u t t i m e  I s ’ !  i e - l , m S  m c , s : m  s i ‘ i n s t  e s i m u s i l s

I S l e e t  t i ~y t l m 5  t i s . ~ c i i  E L - i a - n u t  t I c ’ s ; ’  I s i t  :m l m u s s t ;  i s~ ’ 15 r - ’ ,  a t e - I l l  e - ,  F F , ,

c m i i ’
~ I~~ t 1 , s i i m ,  , i : s ’i’ e l~~’ a s ,er-i i el - - , l s l ; S ’ l c  ~~ii ~ s ’i ei, i, VI II’ , LI m s  . s 5 s a  f l u ,  . u . , ’ I I

b r  a l e - S m  m s h j e - e t  i t  ,-,‘ s I F  I s  r u - s a u l s -  r e e l  L h , m t  L i ’  ( , s ; r H t  ‘ , u m m  ‘ i S i s  I i ,

i r  1 5 1  j t l e i m ,’ d u m e - s l L ’., i s i s  i’ r u - c l  ‘ s  , m , i , i l i  , u i l i e , m ; I l I  l t ’ , s m ’ l ” i , s I  S s ,, I r e - ’ :

F i s t  , : ‘ r u i s t  w . s  i~~s , l e i s  ; l . i s ’ s m l  a t r u e  !s ’ . - ’ j u s c imc’ ’. . - - ‘ “ L i ’ ’ . 5  s i l m , u l  I S i c I s ,

;,‘, m ,  , sb s -  r : s ’ s d i t s !  ~ ; -  vs - r u ! , !  I S I r - ‘ s t i l e s, e e , m u e l i i  s c s i ’ s  - n i L  F u s s ’, I c ’ ’ s t

i s i S  Lh i~~’t ’ e it  ,, ‘m5 -s 1 t t j  5 ’  r u t )  S u m . , ’ ’ ’ ’  t c j t  1 5 5 ’ S l I C K ’ S , s s s , s. ,  e- t 1~~ v . I I ’ ’

I s l e  s - - i S a  I w l i s m ’  ‘ I  e l s  e ’ S I ’ m c - cU e t s u l u l  S n ’ s ,  S ) ~ S s ~~t r ’[’ 5 ’ ” ~~’ L c ’ m ~ s :  . ! t m  I ’ - a ’ a ’, ’ s l :  m i

s r I  u - I  j c , s t m u l e - ’ ’ S i c  e l i - ’ i S l e  l s s ; ’ ’  ~he5  i s ’ S  c 1 F . ; r~ l s  - - ‘s it ’s’s ’ -. s I m m

1 ‘ e’ I ‘ .m  I ., ‘ i’  - i m l  ‘,, u , s l  c I  m l ’  5 c - t I a . 5 ;  1 - u s e -  S i i  I i t’ . m , 5 , ’- ‘4~ s : m  I I

a, C - - ‘ m m  - y  I S t e  I r u . u  I I’, : S - 5 1 s t  I i ’ :  ~ t n t  s - ~‘ , i ’ ,’ S m s u s u  i I , :51 F ’ s ’  . u u ; i s  L 5 - ‘

I r~~- q m s a I u c  1 )  e l m , ’ , ‘ i s ’ S’.’ ’ - , b  , s n  m I s  C ‘. - . s ” a  I l l  ~ud ;’, , cI ‘ l ’ s m~~;~~’ ~, y s ’
I a ’ d l ’  - I s  ‘, t I c l - I S  a l e- i “ I  i i s  e’ U c ’ , I  - r . ’  I m u 5 m m  e l I ’ ‘ ‘ S  I r ’  “~ 

‘ ‘ ‘ ‘ i i ’ s , a s ,  b u t t  S , -

-
~ s , I I i t  r t i ’  I ‘i , ,  , 1 s I s . ,  1 , - I I 5 ’ s ’ - ‘ s - m el m 5, m e s l s m ,  

~
‘, ‘,-‘e ’ I I i~ - l ’ s ) ’  1 - , , m ,_ - t - - - ‘“ S

1 ’  l i m b S ,  i i -  f - a b c  I i i  t i ~ ‘ I  I t - 5 , s (  ‘ c ’ I I - i  lu  l 5 t ’ ,_ s m  i ’ m ’ ‘ . 5  s i c 5 . ! _  - s ’ ;

- u , s ~~- .m b I v — 5 c S S , i ‘ i ,  
- 

, - ‘ ‘ 5 
~

,, s 5 l si  c ’ S  C I i -  l ’ s,’ 1 si t_ i u t ,~~- , I ’ I ’  I ’ s  -

- u  1 j u l  d I L l  Cl I 5 , ‘ 5 d e l s e  >‘ - ‘t i m • - . I - 5 1 , 5 1 ,  5 5 5 5  0 1 ‘e - i s  - r aw  F - S l I m e  st ~‘ , r i m u s ’.,

l , s s , I L  t S R  I s  i - i l X , - _~~- -  s t y  L , ’ 5’ i , , 5 n e l  , , ~‘ s a  ‘ -, - l u , m l u l s  i~~ 1 
‘ H -

a - e s, one1 5 5 s ’ ! ’ ’ ’ l i d  t 5 1” 5, ’ 5 ’s,’ - t s t  - s r  I t m c ’  l ’ e s , i r  d e S  c l  J ‘ - 0 1 5  ‘O ’ m ‘ 
-

‘ , I u s s ~~’ , s n c r  i, n ’  iS, e - s e  liii s sm, s :; bet~~’ e’Sl  ~ t’ 5 1 5 , 5 5 5 , 5

I I ~c I , , i l u  n ’  ol . 1  ‘ m i s . s 1~~~h ’’ 1 s 5 5  t i , ~ t~~’ . ’ ‘ -  5 5 t & ’ n i ’ . e  S r I  .s ’ d i l S ’  5 , r , u ’~~’ ’ ’

-5- —- -‘
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C o n d i t i o n  FL) , and no r e s i s O t i  b r  Lids tsm i l ur e ’ h a s  be-en bound -

For p l o t t i n g  purposes , we have cot ssbine-d CIsc two trials attd have asked

about  the  i n f l u e n c e  of nuussber of i n te n t i o n a l  t a s k s  on t ime  jud g m e n t s  - This

a l l o w s  a l l  c o n d i t i o n s  to be represented , a l t h o u g h  it ignores  the  number of

i t u c i d en t a l  t a s k s  wh i c h  accousupan i ed t i m e  in t ent ional  tasks . The conditions

combined  w e -r e ’  as f o l l o w s :

I .  I n t e n t i o n a l  Task :  F-ORD , F , F- I t , F- I)

2 ,  I n t e n t i o n a l  l’a sk s :  FR—O Il , F ’D-OR , FR , FL)

3 .  1 i l t e ’ti t  t o n a l  Ta s k s :  FR D—O , FR!)

4 ’  lst t a ss tio s ’m al ‘l’asks: F’O~l) (using I2b Subjects)

Fi gure’ 9 shows t h a t  b r  all eta c i i  conditions thue usual overest i-

li ssi l lo tt  t i  l e ) W —  S re ’cjemc-tl ey i t s - u i s s  sitid t i e ’ unde-rt’stim slat ion of h i g h  f r e q u e n c y

1 Ce -mis s  WI t S  I ) r e S e ’u j t ’ - W i l e - t m  Task  1” sas t h e ’  o n l y j u t e r t t t  iona l  t a s k , t h e

i e la t i o s s s l s i p  b e t w es  51 t r e t e ’  and j~~d ge’d I i ’ t- ej u e t i cy  wa s a l s i m o s t  p e r f e c t l y

1 t i l e - S I r , w l m c ’r esi s S c s i ’ he ’  o t h e r  e c u m i s b  it I c l i l s  t h e -  shu ;mrp rise i n  t h e  j ud g-

u s e - s I t s  b e t w e - e n n  I rs ’qu e-rscia m on e -  ,m u d  L i s r e - - d i s t u r b e d  t h e  l i n e a r i t y .  As

woet id be’ , m u s t  i e- I ~ at e’e1 f r o m  th e- re- I m t  m h e - I  y , u u s , m Ii d it I e re’nc  es ai smong t ime ’

e u r r e - I s i t  i u s s s  i i i  ‘l ’ a b l  a , t h e  d i i  i s i ’ s u s c c ’ s  i t s  t i m e  slopes of t i m e -  c u r v e s

w ere ’  5h )t  g r e - a L  - ‘ L i m e -  t uu m s iber  ol bti t &- t ttlu .snal t a s a s  doe- s  appear  to  h ave-

i sub I u m c m s c e - d  t h e -  s l o p e- s  , a l t h u o u g ts Clu e re versal imp lied b e’ tw ee ’ is  t ime’ two

l o wer  I iti e-s w o u l d  n ot  h av e  b e e - f l  , i s t t l c  ipa t e ’d  b y C i t e -  c o r r e l a t i o n al c v i ’

d e u u c c ’ , oa r  d o e s  i t it -sak e- any S en S e - .  S t i l l , tise- point we e’usip hasiz e’ is

I S i s ’  s t  rauig r e - l o t  ieu ’sshsip between true- I i- e-qu ency au ld jud ged frequency b r

c d l  I m t  s l u t  m e s s l a  I I e ’ 5s r ml i u lg co i sd i t  s e s t l S

-‘

~ 
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ks’.5’ , - - s c - n ’ - a :  t i,  c i ,  n ’ U ,  S i c - , u !  i n s  mu ’ , ‘ S - c  c e - i r e  h i t  b u t t e - i l da i s i s , m v t

a i e . x r l y  i l _ t i l l  - ; ! c d  n l s . s L  L - t e i f t l s ’ s t i S l S . 5 ~~~ , i I ; i S  1st  I r I S  01 l r c q m ; s ’ m s c ’ , t s s ! s m s ’ ,

L i s m i t  ‘.5as tar s l u p 5 ’ r m s i r  0 ist , - t da ntsi l ; is s i u n-s Is utio u m . ~t’ l t ’ iY  m i c a ’ ’ -  x , l i l - L m i s

tSR r ust I ir L , a e ’ nt a  ‘ ~s i i : l i ts  a sr,c,sre’ m I s  l a s  i~ - :F I t i c I s i r a -  e u l t h u s ’  s u , u t U r s  c ’ S

• n , 5 , d i ~ I
, s ‘ r s ’ e - m  i t  ,-, 1 b e ’ r i ;  ‘ s b 5  a’ d t h a I , t i l e -  i sj c s s t . s  1 b e - s I  m m  msg a,, ,

I l l s  , i , , L m 5,’ t, s i  a isk ’  s,e-s,’ a i m , ) d  ,‘ ,s e Is c a s , d i t  i u ’~~~ , l i m b S  S m m e ’ L m i s s i ’ e u , e ’ m m t  d eli I l l ’ - ’ ; m t l e  1

S - ,-.’ r ’ ; s 5 s c ’ s u t U e - S  s i t  a d m e i l  ~ l i - S e  . h;- - r e - l~~’s
’e- , Chic ui us )l ; t ,uIsI ,s s m s l m r l a t s :  a s s - _ i ’ l l  F

S c u l l  ‘. l i i i  l i s t  c u s S  S c l U , l  I I e - ; u r t u i  ssg w e s t u l d  b e -  5,511 t il e’ S e  e e s sid I ‘ - S  11 I s I  l~~’ t

t S i ’ ’ i su is li t i a-u. ,I I . s . , l< u - I i , , - F  s t ; s  I ‘‘a twd u 5 sIte - I t, ~oie-i 1 ~ ouid m C I osi:; hi.mv ~

u s e  I I  e d i S s  I I , L i u c r ; , s  tr o t-- Ces!ld ! l  i s ’ ; 1  i’ susie1 i t ’ l l  ( , s t u u s l j t  m o s s  ‘Ju l 1 1 . I’ ,u r  t l m c

i i se S c , !s ’ t I  L ; s  I I c b S  a’) i 5~~ ’ , a’ s’ l ’ s  vt , a l m s  i - u ’ , ; I ’ m e - s e - l u  I l l s  1, 5 , ,  1 Wd s  a s s ’ S  S I iu I um • pr~ s

‘ F s m e’ i i u ~: U e- u s e-r u t  , i ’ L ’ F m ’ r m u s a i l a ,  ( 1 5 ,  ) t l c i ~~’, e - d i  b y L i t - - e , s i  r c l , n L  t ( t ! I J I  m i m e - a - ‘ 5 .5

t o  c,’ e s u t , I :  isle’ ‘J u t ’ I a ’  a~sssdjL i t s : ,  s t - c l u e -  i m i 5 , n , L II ’.’ be- SI lS s e L d s _ ’ S l I , s l  lIe-I’ —

I I ,’!  . d i - e .  f l i t ’  I s n ’ .’ ’tu’S . - i u i , l i L i , ’ s s ” , m ’. , k — i O U  and k b - h - s i , C u t ’  i :c S~ - - U ,

i l l c i  b ) — i ’ F 5 R  ‘ S u e ’ r e - s c s i  I s  sirs m b ’ s c m w ,  L u s  “ h e - t i r e’ J O . 5 1 1 ,  I~e-~’ I a u I ’ u , , i d  u ‘ , m d a s

‘- i s - n s F  I L i , , u i s  5” a~i I u ’  ‘~~~‘ i ’; u- j t i — i - F l  ‘ V ’ S  s l u r r e i ~~t u s - I  e d t  si t i m e  - ; ,, m i - s ‘Ju s t

f l ’ c I l l s - s I t  l t ’ L’, s ’ , t p l’t ’ ’ c l r ’ i l m u e - ’ s u ’  ‘ u  S m  ‘ - s s m i s s r e y , - v - I 5- _ u s  - ‘ ‘ 5 ’ ’ r t S 1. e - ’ F l l I V , i -

I s l i t  L I t  I ’ ’ ,  l i d S ’ -  i t ’ eCl t,5 e ’ l l C ’.’ , l i t r e u s  ‘ m i s l y  b I  i i  b e S s t  a y e ’ S ,  a ’ ) , i s L l e u m  . 5 1

I i i  b - a  - r’ ’ ’ t 5 l i e  I I I ’ I a ,‘ i s i , i  i i i  I ‘‘ , t  t ;  F ~~‘ S m  5, t u siel a 1’ ’ S t I S m ,; u 1, I ‘ s O  ; t  c d l

‘re t 5 si ell e as , ‘be - - S i  ‘ sa uc e- i i ,  5 , , -  o r ’  ‘ s i o n  s i  S l i t ’  rem ; :’ I t s ’ .  t E s t -

c ’ s  0 1 i an  s i r e 5  ( - m u m  ‘2 t t, i s ’  u m  F u P ,  - S i-i ’ m ’ ’  I a a m ’  v i  oI l : ;  - 5! 5 1 1 - 
5 5 ’  u s  5 s - ‘t ’ ’ ‘ ‘ ‘s e

; s , s d t a U , s m ~! I j u t ; ’  5 ’ 5 5 ~~~5 )  e m s  S - - m r  F 5 ,  I t (‘1 1, h I b s I s F l i n t  ‘ ,; ‘de ’ i S i u s  e c n i , d  I ’ m : , ’-

5 ’  t ’~~ei m e  i s  n ’ ’, t i l e  5 , ,  5 5 ,  e- i e  I d ,  m e !  , ‘ S - I - -  I m u ’  l o W e  :a V i s  W~ - . 5 ;, a s’ ~~5 ,

~~~hIuii~ ,,. ~ , . ——— - -5_~
_ ‘ ‘ ‘- - 5 - — --——. ‘~~

__ = •~~
_ __-5 _-5_ -5~ — ‘-5
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t h a t  ci n d e r  C h i c  c o i s d i t  s~~iss e s t  t i m e ’ p r e -~~e - t st  st u d y t i m e ’  a c q u i s i t i o t s  ol fre’ —

q u e - s m e y  i u m f u r i s s i i t ion  u n d e r  t i l  I intentiona l comsd itbouis was far b e-Ct e-r

t I , . m m m  t i m e  ; i c u . 1 u u i S i t  l o s s  u su d e r  i n c i den t a l  cossd i t i u n s

Si ~s~~sar~~ I - i h s e  d i  11 c r e o l e - c s  iii I re qi.ue - s ’s cy a s s i u s m i l a t i o n  u n d e r  a l l

L i s t  a l i t  le )I id l I c s s i ’ i u i f lg  e - o t s d i t  iom ls  we r e  r e l a t i v e ly sms u a l I . I t  is t r u e

t h at L I s e - r a  We ru  d i  l i e - r e - n e - a s  t h a t  were ’  h mi g h u l y r e - l i a b l e -  s t a t i s t i c a l ly ,

hut e - v e - i s  Iii t h i s , ’ e - sj i i mi i t  1 0 0 m b  J u t w imi e - h u pc’rbo russance We’ S poorest thi s’ ssorre—

b a t bye re’Is .it . e u s l u h m i p  a p h s r e s x i i s u i m t e : d  ,SO . Cle -arl y, t i l e ’  numiuber  o t  i n C e s t —

t~j cHI l i  1 t m sks j u l  l u s t  b e _ e dl pan orm su as se i’ , as ext- slip I iii eel by time di II creusces

be ’ tw e’ e ’ u i  ces i ld  i t l i i i ; ;  I- and FORD in  I- ’ I geur e: 1,0 , but Lime’ fr~~que-sscy know-

l e d ge- w h uie :ii d 4  ‘5 ’: lop e ’d  i i ’s C e l i S d i t l a i S  l”ORi) was s t i l l  v e r y  s u b s ta n t i a l

I t  i s  q e u i t 5 - i ’ ’ i s a i b  L- ~~ a rt ’uc ’ L i m s u t  p s y e l s c u l e s g i c a u l y titi ’ di t f e r e u s c e  i n

l r s ’ e I d s c u ss ,y  i n l u r i i s a t i u u s  i s u s p l i s -d l)y c o r r e l a t i o m i s  o b  .~~0 ai sd .95 is b a r

g r e a t u ’r t I e - us s  i su sp i ‘Ju l  b y C h i c  n u i m i i e ’ r i u s em h d i f f e  r e -u s e ’ s ’ . I s s  s p i t e  ol t i l e - s e ’

c’ e - d O s t e [ ’  , I L ’ L ’ s m s i u s t ’ s L l . , we ,’ w i l l  s t i l l  su~s i i u t a i u i  t h a t  1_ Isen  u u u m u b t ’ r  ot  d i E  5 € - r e -si t

u i t s ’~~t I - r o i l  t s i m . I s’ s we ’s a r c : i a t  i v e ’ l y ss sis’ior variab Is’ .

~? A - a u ; ; ,  m l  t e U te ’ 1 s t  eel to L i s t ’ f i r s t  , we- s i m o n  l el 1 u sd b e - a t e ’  that

t i r s I r e  i h s i e  i c y  ,i s . md g n u e - n t s  We-re: u s  g e l se ’r a i  deg raded  wore w h e n  Tessk R

‘. v , s a  , i i , . eu , s s s  l i l t e ’ l 5 t  s - s I l l !  ( s a l- :  Lu au w ise -ui bask I) was j u t s ’t t t , i o t ’ sa l  . In

m s  t ,  b e ’ ’- - i) ,j s l  very l i t t l e  a b l e - a t , and , us  w i l l  b e -  simown later ,

1 , 1 - I ’  5 W , 55 5105. i i c ., m v i S y I n i  L u c i t e  i ’d b y t i m e ’  l u t e - i t t  ) u t i ~~l i c -a r i s i n g  01

- ;  - t s - k  At  t h u s  s i uss u  r u s t  , List - ru ’ I:, no evidence’ to d e n y  t h u , I)0s5 1 —

h i  m u  ~ t F , , ; i  S s i s , l d  m a t  , , , m i - ,  .s s s A , i s t c  l e t  iu t msi l task it m ssere -ly absorbed

S l i t - i t  - i  tis e- attud y I i s i s  I l s , m s m  d j u l  I’ s i sk  I) and t h e - - r e - l o r e ’ r e m l ue ) ved th is

I . e I r u s ~m b~ I se -, s i s s  s t  e l i ’ s  : st e t d y u s 1 ’, t r e ’q e te ’us e  y r t J a t i o t s a h u i p s  -

_ _ _ _ _ _ _ _ _ _ _



3 . I n  s 1) 1 S t  t’a1 s e -  t , c s u u  L u ’  a t 5 ; ,  r I ‘ c i  i - i i ’  1 1~ ,, , a - .  “ b - - a ’  r , 1 - ‘  /

ks - - e  R e m w e  I ‘ ) ,  ‘ ‘) , S U ’  ‘ s t i l e  l i d  V ~i5 I s  1 5 5 5  1, m t  I s r I  a’ , :  S s c O t  s ’ a e s su d  e r S t u d  d c  l i t  - ‘

C e - t W I L l  i o ns  L 5 - , i s i  u s l l u j e’ r s t , L s  1 5 1  Sa s u.ul s~ ssid i i i e - s i s  - l I e - w e e - e r , a d i s  s ’  r a I s e s

d i n a h ,; L I s u ’ s m ; e - L I l e , -,55 a ’ U ‘. . m r j e s u l a ,  ~‘ X 5 s s  r u - -c t , a , s r c  a,, ’ s i u , u r k s ’ d  t l . , t  a l l y

‘i - ’ n i s j l :S , I t e ’ s a J - t  I t , ’ s’- m L : u j , n . i l l s s  I 5 ~~ d ‘J e-I ’e - f l d’ aa ’ ’,s’ ,” Id t i s ,’ S i m S  i i ,  - F t

t ’ i i ~~I m I  b 5  S l I d e S t e e l  U ; , u l  ‘ ‘ d r  - - s  ‘ ‘ S c u l l  f O e  I d e s s l i l  t: s s m d i t i c s s s ; s  ‘ J u t

.‘s e m b j e ’ e t u i i . u _ i y u s i t  I - ,‘ ., r r ’  . e ’ L V a c l  ; , u s m s c  se- i t I m e - u, I , 1 t e- I , s ;m us - t. 5 5 5  , u  s i m s  , l u m m i n s l

i e - t s t be ’ , ; l s , s L  I S , 1 ; s s s g h s t  b 5 -  s ; s 1 ; e - e - a , L ’  1 L I  a ssi b~~5~ I c o u l d  2 ,  I c ’ s 5 ,

t ! u b l t  .1 ‘~‘ - - r - ’  s i i  si ‘ ; l  ‘ ‘ 2 ’  ., ‘. 1 5 t e ’ t e -  I l d u m m i  ‘, e -j t l i ~~t i t  “- ‘ : a ” . - ,  b u s  a ’ h s i j m  at  i t (

F i ,5 5u , , i t  S O S . S i u e ’ I s  1 S t  S e - C t l u - I s  d e ) u . 5 5~ E b 5  n u d e -  by m s 1 , j ug  C h i c  o i l  J u s s s ’ r . s m m l ,e-

‘is ‘.s d j t ’ t j s ’ i , ’ sj s h ’ j , i u u  i : u s  u -  a wes r: d ;, i t t ~~ ‘ ; t ’ t ’ S I u S  b l l O u l e . f i n s , I S l e -  ~~i i i ~ ’ I s

-.-je .nrd ms lr ’,s~~’, ’ , ei i ;  a 5 1 . s l ’ L a t  l’ s ; , . Ii ‘.-, a r c  , s h !  S I  i sp p e - i  e m s , ’  l e S t - i ’ s ,

w i L l s L i i , -  - . L , s ’  c ’ s i  u :i . s j u t  iu s a ’ i - r  s,, - I S e  c ; . , s ’ e l s t u t ’ t o e -  (s c a t I s  l I e - i  - S I , ,

u [ti a stle)ul a , ‘U ce -u sr :,e , W i F e - l i s t - I’ Li:5 Jn: ,e n i h ! -  m l  i i ;  W i ; ,  5 - ’ , ‘,, - i F s ’ u m t

b i L i s  id e ’ s u t i i ’ , l u g  ~ h s ~ j s , si ’ t . is  u l , t r  S l i t s - l i l t ’ ’.’ , c u d  ~~, . 5 , ’  i m , r t  t l u u , - ,~ t i s a

, s n i a ; y ’ , ’ L’ Co I h I  a (list St  ~~s t 5 ~ -

L’.’JH_b1~ ~~~~~~

i t  w i N  bet r e -~~. u I S s d  u s - i t  ion  t h i S  ~ ,‘j ; , L  t i e s  ; b l u i ’ I e e  1 m b  W , r e -  , i : , i ’ u el u s ’

i n  S t - i t ’ l l  t I , i ’ e - ’ ’ c s l  .~ t n  5 ’  L : ;  ‘~~ , j c h m  S u i t i  c ’ s c u r r e c l  d ’ I i  a l t ’ , a, 2 , ‘ ‘ , lu~
! ‘ , , ‘ /  d l i  t i m - F  d i ,  1 5 1 i . ;  Lu  e - , u u u m F j i i a ~: F I b S  d i d  t i s l u s  t , s : ; 1t so  c m ’ s ’  m a ,

n i t ,  s i t  j s ’ I t , i  t , i , ’ - I ’ , ,‘ m s m s l  ,Is r&’ 5 e 55 ’ !u-tS u -Al .’ i i e’r . Use r a i l ’  ~ - - s r a l - i t i , - :  Lu -

W a ’  51 m m ds’ s-c! 5 -  re E s 5 . , l i e I  , i ’ ; l ,  5 , 1  dat ’  w -  n’ s -  - ‘m 7  si su d ~~~~~ E r  I - s I s  1 - m e ’

r~~ ’ ; ; s s c t m v s ’ y .  I c - r e  a’~~r s  S e V e n )  e s ’ i s e i u t m c s s i s  i n  w h i l e - S i F - s n .  k ~s e l m ;

t e - S t s ’! ‘ i :, - m l  m l ’  1 - 1 -  ‘ 5 s F  i - a k  I l e f ’ , s. s u l t m ; i - ~ ’ , l , m h u l ,  3 )  ~m ,  u : s a , s s ;  c s ’ s ’ s-

5 1 i s i s ; -  S u ’  l ’s ’- , u s  I t l l s -  s u i t !  ~u u d : ’ , - s 5  ‘n ’ ;’ ’ a V , 5 5 ’ l ed h a t w c  - us I F ’  ,~ s s , 5 5 ’ ) .

,~ ‘I s - a -  run ‘ S l t ’ u c ’ i t ;  n 5. - ;  5 ‘c-’ ss ‘5- , m ‘ u s ’ ’ , a’t I’ - - sot  S c I m i s  I — S - ) -



r”
~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

b u t  C h i t - ’  S l u t ’ e ’ i i  113 ) b a r  t I m e -  2 5 2  s m i b  I~ ’~ 
t : b  i :  .I gis stmp ~~~~ 5 1 1 ’, m m i I i e ’a IsL l Y

g r e - a L , i t h e - u t i  Z a i ’s’ i F  .,‘ ‘ . 4 / ) .  We ’ w i l l  l s s , t  d w t - I I  d l s m  t i s e ~~ e results ,

s i oc t -’ t h u j s  t a s k  I u , j : ,  s to l  e’ i s t c - r s d  [ 0 C c ’  l I m e ’ u s m t t ’ i s t  j o i s a l h e b i r i l i t i g  i l 1 i i 5 5 i ~~~U

1111 t s J S s a .  . As i t ,  o b v i o u s  , b m s t s i ii i u i l . m  I ; i m n i , J c u i i L  e s t  I c , m r  su i t i g  as c ur r e-d  j u t - i —

de n t a l l y ,  f a r  l~ t Le iw C h i t  s h i o w s i  u sseh ,,-t’ ( i s ,  Iim t c ss t ios ial l e ’a r t t i :u g  w h i l e - h i

o e - c i m r r c - d  a t C h i c ’  : , u m ’ l ,  l i i i , ’ L i m , s t  t b s r e ’ s  t i t _ I u , i  I j o t : ,  we ’re ’ b t - i r s g le - ; , r use d

I C o s m d  i t l e s s u  l ORD ) .

Ile ’e-j l I

C i t e  l ) , l m , l C  v .m r i a h h~ lb u l e - m s s i p u l / i t e d  I n  U s ,  n e - a l l  ( ‘ l a s k  R )  0 1  t Ime’ iO

We l 1,’ s s i t l  CO t us h ) bs i sy  I I ; m l u u e - a ,  w i  11 ben r e v i e w e d  - 1- ir s  t , t hit- re we’s Lime’ spum e Lug

- ‘ .1  i i  cib L a  wi s I c - S i  h e - m d L i s l e-c  i c - v e i l s  (0, 1 , ~m um d t )  , A l l  comsspCi uuy  u e - i sne-s  Were ’

t sr s ’ S e - n u, ,- m l t w i c e - .  W i  C l i  I F  s jsui c i us~ , t h e -  two  o c c u r r en c e - s  wer e  asi L i s t - ’  s ame -

s l i d ’  ; w i L l s  s l u m s  l ug  1 , Cl u e  two  o c cu r r c t s c e s  w e -r e  ass a dj a c e t i t  s l i d e s ,

,m sud wills ai u .m e ‘Jig 3 , S h uts m ; , u s o i s d  o c c u r r e n c e  was  os ’s the :  t h m i r d  s l i d e ’

t o l  b o w i u , e -  L i m e  s I  bel t-’ a t  I i r s L  oe,- c u ,m r r c ’ n e : e- . t,~&m c s snd  , I i m e ’ r s . ’ was C l u e  Sa ssue- —

I a r e - s i C  ‘ 5 , s  F I ,m ls I e , r I a cr 1  utg  It ) C i u e - ’, b a s l , e ’  or d 11 I a r e - s i t  SI)iI t S iS 1 1 euc a -

l , t i l  a l  t h i s  t W s t  s l e ’ e i u L ’ L’ c ’ S I s  c l ,  on L h i ~ - s l i d e ’ s .  ‘t h i r d , W i l e - I t  t h e r e ’  we-re ’

t wes s i n  ‘ u i ’ s’ h u t  ‘ ‘u t I s - s e - i l t a s k s , C l u e - i’ s ’  w e ’ r ’, ’ u’ ’, ’ t c ,’ n t i t l m ’  i u m t e ’ r v u i l s  ol

e l i  I I s - t e n t ,  s b - ; t  ‘ i i  1 1 1 , 1 _ S  - i ’ h l e ’re’ W e Y c ’  L WeI  01 m a c l I d ’  i u s t e ’ss t ie)l i,i l t a sk s  i t s

a s  V ,  I s  e l l i  I s  r i l L  e o u ith t i s ’s s ; ; , 1 , 1 5 1 5 t h , l I s t ’ ’  c c c i’ s.- L W t -  t r i a l s , ; m u i e l  I i  t t h m .

us e m c i - a , t , m i  i’ s - e l i  I w i n ,  I i - ,  , i a ’ m e r  m l  1 , s j ’  I ly e’ e’ oui e iL t louis ,

As si t  l i m i t  ius h I s i s  i t t  thus , d l i i r , - d c u e ’t Sou l Ion t i m e  hO e’ondit louts

i u i v c ,m l  V I I I I . 5  I i m t c ’ i m t  S u i s m , m  I I ,  l i ’s s i r s g , m i s  e s u s . u i ’ ,’ ; - i~~, oh v;mriassc ’.’ was p c - r b o r s ’ s e ’d

~~I i  S i I ,  a t  t h i s . - 10 c , sne I  5 1. io u ’ s _ S l I e pat’ m l  a l y - E j u s h u  e o us d i t  i e im s  showed a

‘, I s ’ s l i l I e b i u l t  ( j . o u t i  l u n l s t ’ 5 s V c U u ’ nt  i n  r~~e - a l l  t r e s u t  I r i a h  I t o  ‘b ’ n a i  2 ;

- . 5 5  ~s e s u  m u s h  i ~ i ’ i s l  - i i ,  a’ - m ‘ 
~5 5 I ~‘ I S  t I , m ~ t a p~ t c  ‘ s i g  a I I n - c  ( - (JO ! ) - N o si

1k
--5- —“ -5’--- , -—‘--5 - -——’ “—-5-. ‘-‘ _rn—-- ’- . ,.



l i m e -  I . e  V ’  5 5 . ‘02 1 i c ’ ’ , ,  - , i  i i  a ‘ I ;  ‘ - C u  S I t - , , s , I r m I ,  I v s 1  a ‘ ‘ u , ,L-

S l u s t  f t c  i u u t e  l v i i  w . i s  ,s a I ‘ ‘.‘, m s ; t  ‘,‘, : t ’ u , i l ’ j -  , 2 , ,  i’ s ; u c - D i ’  t a  n i l  ‘.‘~~~l

I l~Od i I I I  I S I s ’ , i n .  I , ; , i  5 t I c e . ‘ I, s L , ~ 5 ,~ - I ; a I F y , : m n ,  i s F 1 I ,  a ’ , , ,  ‘ ‘ I

‘~~, ‘ ‘  l’s ’ ’  1’ i .11 5 t I 5~1 - - -- r e -  s ’  - e’ l b  c c i ’  ci S t I c ’ - i ‘ , ‘s -, - - t , u -  e c! I I I ’  ‘, 1 , 5  - ‘ I - ‘ ; m

5~ ‘ 5’, ’ i i  v , I r F , m L i ~~e-5 s~ I d  ?, , l e- l c d l  S I ; , . , ( I i  n t i g , t i ~~~ i e - . i e s s s 1~~’;, F ,

I , I i c s t  cs~ 5 ‘ u a h , e  s u m s t  s u I l I F t l y , , , I b  us U s e ’  I - - r~ t e l l S  l e . s S i  l u s t s - I  , u l  . , u s d

t i e  i i  e I I - , ’ e - t~~ u s e d 5  s e t  s u m ’ l u s t s u  u s ’ U s e r  ‘ i ; S e n l s . , t s s i u , l I u ~~~~, S i c  i u i . l I

s I t e - a l  L u :  w i l l  hue ‘, I V s ~~ t 5. 5 ’  S I r e 
~ h ’ ’~’ i t u ; ’  ‘ J . ; r l , t t s i e , t I m e  S . s l u a  ‘ 5 l l i e l e m u ’

V. It I Ii) I a , L i ; ,  I i  1. 0115, 1’ 55 ¶ 1 1  c l it, 1 s i s ~ ,s 5 , a k ; ;  , si ll t 5’, - 5 5 ’  l i l t - 5’ - 5 ‘ 1 u s ,  s d  - u F

- A ! t l s e s m b 5 s u  $ 1  I I  1 5 !  I s , !  m i d ;  , l , s ’ ’ . ‘ ,-,‘ , u ’ 1; l b s  —~~-d m u :  1 5’ I c ’ s ,

‘ - c ssr ’ s . L i s t  ~- u i t u i ’ - . ‘ :  - i  i s u  l o b S ’ : ,  . s u u d  5 ,  ‘I r e-s - I t a  s ’ b c . I ; t  i - 5 ; U b a)

I c r  - ‘ 5 5 ’ s ) .  ; b l l ,  I -

‘-n u s : i l s - , ’ s b  ~~~~~~~~~~~~~ , m n u , I  l u s e - j ’..I . t - L  5 !  , l S ’ I ,  ,‘ a i l S  j u l ; -  - s - u  I I ’

I a  i i i  1 S t e  ,:i~ , a I 1 1 5 1 5  5 ) -  ‘ 5 ’ at  c, r l I t - i ’ 1 1 , 1  ‘5 1 1’  ‘ t I  I I , l , k  S 5 5 1 l  , ‘ , - 1 . 5  5 i’ ‘ s - u  ‘

‘ u i , - F i t ,  s e -  ~~H u e-~~i s  I n u  h u b , ,  ‘-~ I - ’ ’ l ’ s U i , . e ’ s ’ m u i I [ s s - . .,r, s h j i - , - u c u l

- - 5 ( m l I s l S m S  t , 
s . ’ 5 ’ 5 s ’ :,~~~c u : u r i  ~~ I S l e -  I l _ S t  l l l g  I l l  ~l l  5 , s s i e i  . 5 2 . 1 5 5 1  5’ - l i n e - s

1; ,’ ,  I ‘, ; ‘  -
- - I i ,  i’ s. a i i  1 t a I enl l ,~~s 55 5 1 i s i s  I s m ; 2  - A ;, - s , e’ i 1 , ’ I ,-~ I ’ ’  e t e e l  , ‘ u . s  ‘. I

m c i i i  I s ’ s  a l t  a~~~ , - c r t - -d s x s i d s r  ‘ , ‘ ‘ l u t t t j~~r l n  5 , ‘ i s s u e  t a  l u t t u r  ‘, , , l ’ m , i I  u - - s

e’a t s d  11 1 5 1  i t l b  ‘si c i i  a .  u Ic . , I is ~~
- a c t s  c-p t  - I ‘ m ~ ’ n .  u -  I b I e’ e s i ,  a ; ; 2 i . - I I ) , : .

S I t - - t ’ t La ;  i s ,  e- I , ;~~s i l  5 5 4 ’,’ U s u t i m l l t  i. e- li C R 5 1 - i t  - I F - - s t i  1 ,1 ; , s v ,  5 ’ t ’ u m ’ I ’ l e s - J  S I  t , ’ S ’  l v

t - r u ‘ c a I I I i l , i  i t  c u t s i  n S sun R i )  —C - s i c  I ’ I a; F ’ ~ r c .11 y ‘ c - ‘a c t - S I ,  V I an  i

-2 i t  ; , m  i s  5 ’ S l I m  — i i  Is ’ si I d vi - lel F ’ s ’  r s  - ,,— , , I I 5 s I t  m C h s . , s s  ( ., u s ,5 ; I - s - H S

c’ 
e- - m i t  a is 1 ~ u s ’ 5- S  s u m l t ’  t l~ t s 5  S - l I l t  - I j I g  Va  5’ 5 - e I I - ‘ m - - I - 5 5 5  V, s S ‘:s Il s i ; l - -

, , s . ‘i; t h - n ’ s. ’ - ’ Vt 1 5 ,) u m s ~ ‘ 5 - - ‘ ‘ I ; ,  a - , - .~~~ S t - ’ - -~~~’ ’ I I C  5 \‘ - , i u : ’ s’ . 5 5
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(- ,)55l ,l b I S 5 ’ l S  1~ e’s ,, m h l  I ’ s s l m , J i S F , i l l  k - _ s i !  C e j u i d i t i u u u  k , -5 _ 5 I 1
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Ev en  a c a s u a l  ex a m u s i n a t i o n  oi’ ’l’ab l e- 5 w o u l d  show t h a t  r eca l l  is in-

verse’ L y r e la t e d  te t  t h i c  l iUlmI b u r  of i u s L e s s t i o n e ’ 1  t a s k s .  U s i n g  a l l  of the  data

in I ’e ’b l e  5 , the- 11 conditions ismay be - conub i.ne -d i n t o  four  groups to shuow the

Ic’ L a t i o u i s l u i p  b e t w e en  re-call and 0, 1, 2 , and 3 o t h e r  i n t e n t i o n a l tasks ,

ign o r i ng  t I m e  i lU l u lb e r  of  lame i d e n t a l  t a s k s . flsa g r o up in gs  are- : 0 ( R — F O D ,

R, k—F , k—h); 1 ( F R — Oh) , RD—OF ’ , FR , Fl ) ) ;  2 (11th, F E W — I,) ) and 3 (FORD).

S ’ l u e ’ Outco utse is seen li i  F igu re  11 w h i c h  shows t ha t  p e r f o r m i s a u c e  dc -cr ea se s

r e g u l a r l y as C h i c  nu j t u mb e -r  of i n t e n t i o n a l  lea rn i n g  tasks  i n c r ea s e s , a l t i s o u g hi

CIsc l a r g e - SI  decrease  o c c u r r e d  be tween  0 and I i n t e n t i o na l t asks .

It s c o n t r , i s t . , s e - v e r d i  compar i sons  i i i  T a b i  en 5 show t h a t  t he  nus i sbe r  of

in c i de n t a l  t a s k s  he’d a ms uis ’ sor  i n f lu e n c e ’  on r e - c a l l . Conditions R , R- l ’ and

K-U cotisbined , and R-F ’ORD in order represent 0, 1 aid 3 incidental tasks ,

wi t hu e- esrre -spo m ts h jug re - call values of 47.2 , 44 0, ~u ssd 35 .A i . . or a dc cr c-usm en t

ssj ,sbo ut ho - O~ C l u e  eCh ie r Isand Cotid itons FR asud FR—Oh) did not r e s u l t

ii ’ s us di !ls -r c - uscc ’ i t t  re- ca ll , nor did Ri) ,und RI) - OF , lii both cases , Chic

5 5 t h - u t  i _ S o t ’ s  I c  1 1  c ‘ a l e t S  ( 5 versus  2 inc i d e i ’ st a i  t a s k s  -

For t i m e  r e - s I t  I t s  , , t  t h e  f r e q u en c y  j std gt l se ’rlts p r e s e nt e d  itt au’s earlier

a, u, t  lo ut , I , m a k  K as b i l l  [ i s l e - n t  I ess s ui l t ask  degraded  t he  j u d gu ssents  mor e- Ch a t s

d iii i,n -,k I). For Cisc rae - d ill , t her e  is no ~OIs~~[Ste ’u t t  e v i d e n c e  t h u u t  t h e

m u . s t n s r ’  s i  t i u t ’ ot }su’r i s m t c n n t i o n a l  t asks  (Task  F or Task D) d i l  [ered in

t i m e - s r  i n ?  l i m e - n e c  s s n  i e - a a l l  . Co n d i t i o n s  k — F  at sd R — D  did not p roduc e  reliable

2 5 1  1 t s t e l l 5 . c S  ju ’m re - i a l l  , ,jusd n’’ither did Coi’sd it ieuus (-‘k—UI) and RD— OF .

S I s a  sp .u c  I m~~~~~~~~~t. Thue percent ~eee’1 h (bolhm tr [i5 is con ub lued ) for

- . s e I u  sO t h u s ’  h i  c o n d i t i o n s  , u t  e,’ 5sc h m s p a c i n g  le ve l is shmow is it’s T ab l e -  6 .
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Ai -~ I ’soi,:t ,, sl - t r i t e r , l e i r  e ’ s s m .’b c o t s , !  S t  u ’  a t I m .  . 1  I c e - I  ol  : s p . i L  1 51 1’ w~ . i s i u ~ l ; ! y

re~~iab le  ~j i ,~ ) U !  ) 1-oi o i l  i t  e - o u m d j t i 5 t ’ ; ’- , , p .’ r b 5 s r F t l ~ s u i e - e  i ’ m - a l ’ - ‘ r e d  : s S i a i ’~ C ’c ’

be -  I _ S c  s ; I a i i d e’ I s s k ,  j a va  s 0 , s u u d  I , ~ i s d i s ~ 
‘
;) 0 5  LIme ’  I S e e u t i d  I t  i d e - I : -  , P~’~

’ I e l I  - ‘ ‘ - -

e’ e - t s t  1 5 I 5 e - s h  Ce) i u h j m t ’ e > c ’ a Os.  ~‘_ Ss -. a s i soci t m o  F- a v e - i s  I amid 51 . A- s.! a :. s : ’ i l s e ’d c u - u i ’ t  l e t ,

l i a i se- of  L i i , - cond O. i u s u : ,  S l l e ’S’ s, ’s ’ , m t i  I m I s - r a e  I I r , s u u  b e - ! W a s  1 5  ~~‘IL I t i ) , ~ I F S 5 !  t s i - s i : .

U i  a p t  L a  o l  t h e ’  to’ L O s t  i t  su s i gtsl a-c’ s-n ’ , that . C h i c IiI~i5i,e-d h l r r n i l c ’ r I Y  s t  5

i-~pac Il 5 ’ c I t  . 1 s t ’ , ’ w o u l d  b s . -  l ss ; , I o’-.- s..-r tWe) trials . Il ue cx ’ e p l . i e s s I  u e - c u t ’ i’-

l s s I  Ca~~e !j t  l a s ;  t ORI) I F’ ‘ m I r e  4)  i s s  wh i c h i  i t  5 , 5 _ S  I Q d u l s ( J  t . 5 ; , u I  U s e ’  lust &‘r,~ t i s : ;

b e l wa s ,’ i i  t t i a l s  ,mas d S~~~t l d i i 5 5 ’ , ’ , ~~as t u i l ’ l m S v  re - l i a b l e ’ , snd i t  o c c s s r r e - d  w i t h s  e l  I

t i u t e e -  r t ’ t ) [ L ~~,, s t . j s ) i 5 S  S ’ i t t ’ S L s ’I ; t t i e S _ S e - 5 i t s l’ s L e l y .  l I e - w a v e r , C h i t - j s t t u r u i e ’ C t a s u : - - s i t ’

Ctsui d i t Los ’s ‘F F 5 5 5 . 1 i t i d i s  , :e ta s l  t i m , ;?, t h us. - sp. -ici n s ,, - c- .s r i  , i b l c  Wa _ S n e - i  a ot  c I S C  Ot i  t h i s

se’c’ ussd C rtb ,u I t u e - a ss 51 Cu s s. - 1 1  ,.t  - 0- ,u ’,’e’ F l a t  i ’s e - e . fl l I s l e -  L U  t l i m e t  .5 d’e’ .lSOil

s ’r  t i l l s  r 5 5  a c t s , P~md’ Y be-lw u . - e t~ 0~’ u m d l t  la ss FC ’O; a nd h u e -  s .a. l I a r  10 L c 1 lSi i t  j e s us _ S

F , ~, I , 
~~ 

, ~~~ I e- t e- S e -’,’ ‘ u - .  i :51 - s i  u s e ’ S ’ , - : . , s I I e- ousd i I I ‘ ‘ u  s _ S -

I r e ’ I ’ s a s ,j t s i t  ‘ d c  c u t  t I m e ’  S p . s e - L m s~’, s. ’ I  I ,  s t. l i e’s s ’ s - t i  e ’ X , l l ’ i I  i ied u s  d’~ s 5S ‘siise ’I isi s’s

L i i ,  s - I F s ’ U 5 , i L ’ j - i ? l I e ’S , u ’ ; s I  I, s i.. t t ’ L ’ . S l , ,  ‘ l e t  ‘5 t !’ e ’ c ’ c l I e - , L , i i id ’~~’ ‘0 i t s

• i ’s  L’ e Y , u  ‘ S O s , L I s a s i - ; O u - - ~~ e.u t  0115c r I t s ’ n ’ t i s i l l . u l  I t i n t : ;  1 m , , :  i l l

- t~~ ~~, t ’ r . e a i l .  e I l l  5 ! ’  5 1  t u i s d u t e - ,  l ’ s t W s  d l  S s ~ 5 e ’ 5 s l .’ I~ , s I l s t  : , u,~~r, ‘ u sa  5 i s ,  I n ’

~ u ’ i t  , 5 ’  ~j 5 s ,  1 5 5 1 - - H I s - - ,,m t e :  e a t t ’ t U i n e , t  i s i  ‘ ‘ S e  r : , , u 5 5 n ’ , ’r s u b s  dl , , u , s l l i ”  I r u s e - S
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p er fo r u ssed  on each c o s u e i i t i o m s  i n i t i a l ly .  A l t h o u g h  10 of the  11 con d i t i ons

showed that recall was better when Cisc cousipany uatsmes had a constant

(Same) spatial position on t I l e ’  slides on thuc two occurrences than when

they  occup ied d i f f e r e n t  s p a t i a l  p o s i t i o n s , time unagnitude of the effect

was extreme ly v a r i a b l e .  At Ofle: ex t reme (Cond i t ion  R -F OD ) the  d i f fe r e n c e

yielded ~ .001, whil e ‘sit t h e  other extrenme (Condition FORD),  £ .26.

Onl y Condi t ion  k-F showed tha t  D i f f er e n t  r e s u l t e d  in s l i gh t l y b e t t e r  re-

call thm ~ ss did Same , bes t i t s  compa ssion costa5 [L i o n  ( C ou s d i t i o n  R - D )  showed

the oppos i t e-  c - f l e e t  l ,~~ = . 0 0 3 ) .  Onl y C o n d i t  ion FORD showed an i n t e r a c t i o n

with spacing i, Fi gur e 5 ) .  No c o n d i t i o n  p r o d u c e d  a r e l i a b le  (~ .0 1)

interaction wills trials . Across t h u  11 cousditioucs the average of the Iwo

tr ials was 13.30 , for the Saisie condition , uasd 2 9 .  12, for t h e  Different

condition. ‘l ’htn ssua xi muss i  difference observed for any condition was 7.0~.,

(Cond i ti on  R - D ) .

11 w o e s l d  app e’ar that thse most cosiserv eutive conclusion is that we arc

d a 5 s l i u s g  w i t h  a va r i ab l e: tha t  has a sma l l  ci f e e t  on recall , and that t h e

d i  I I c r c - s i c  a ;~ h e - i - i l  uuiIl O isg c o n d i t i o n s  r c p r c s e u u L  samp l ing va r i a t i ons  around

l i m e  true IIIe - i115 . Ne vt -’r th e  lesS , it slso et l d  be noted Chat t he  c o n c l u s i o n  t h a t

cu s s_S L a nt  s pa t i a l  p o s i t i o n  gives  b e t t e n r  r e c a l l  than  a va r iab le  s~~at i al

p e ) S t t . iOrI  i s  c on s i s t e n t  w i t h  o the r  f i n d i n g s  (e .g . ,  Sohn , 1967) .

I n c i d e n t e ’ 1  le ar n i n g .  u s  sp i t e  of the- fact t ha t  incidental recall

W e -a  ve ry  low , L i st ,’ data proved to be related systematicall y to t h e  m dc-

p s - n d e . u t  y i n  a b i s  s .  The percent  r e c a l l  for the  f i v e  i n c i d e n t a l  cond i t i ons

w a t t  F ’D-uR , 3. 0 / , ; l- ’ -ORO , 5 .67~; 9-FOR , 6. 07 ; F-R , 8 . l~/,; D-R , 8 .3 0 .

Appli c ’smt iot s vi statistical tests unay be quest ioned bec ause of a large

u s u u n b c t  e) f LerO en t r i e s .  N e v e r t iu c - le s s, for what it is worth , the F’ among
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A i l s l l j  C L  5 s e - e s .  a t ’ l i 5 1 , 1 5  b e - e l m  w i t h  r e e u m  I w h e n  f rus s i  one to th r ee ot l m e ’ r

tasks were beisug ;mesquic ’ed S iis’sultau’seously. I t  us u ig lit be expected that i t euss

d i f f i c u l t y  c o u l d  be - changed appreciab ly as t h e  amount of other material

un  C h i c  sl i d e  va r i ed . Thus , any i t e m  t h a t  is r e l a t i v e ly easy w h e n  p resen ted

alone-  f ur l e a r n i n g  usu i gli t possibly becossue relatively ditficult when occur-

r iot ,, on a s l i d e  in  w h i c h ’ s  there  Were ’ st a t e  n asmu e s , t r a f f i c  si gns , and s t r ee t

ti . , m s n u ’ ,,,s . ‘l’Isj s sceSsuS not  to have be,’ci t  t i m e ’ C O S e ’ . We d ct er s sm is ’s .id t h e  number

of t imes cad s COi5i~~u 15i~~ name was r e c a l l e d  w hme-us  su isnuie d across tise t h r e e  fors sus

( ‘Li i  order to s s s l s ’u jmf l ,5 , s’.e pos i t ion  e f l e c t s ) .  ‘l ’hu is was done  for Conditiots

F ORD and 1.,sr Couidtt [cuss R , R -F , and R-l) cossmbined . Cond i t i on  FORD r e -p r e s e n t s

a “c l u t t e r e d ” se r ies  ci s l ides , th e-  o t h e r  t h r e e  c o n d i t i o n s  a r e l a t i v e ly

unc l u t t s : r s t s l  s e -n e-s of s l ides . The c o r r e l at i o n  b e t w e e n  t he  two d i s t r i b u t i o n s

of 30 s e-o r e s  was .90. Cl early, an ite sus ’s d i f f i c u l t y  seems to be based

largely on soss icthmi sug quite apart from Lime context in which it is presented .

S’ sn~ ,~~~ . I . We have touusd , no t u u se ’xpe : c t ed l y ,  tha t  re ’c a l l  of two-

word e-oms ’Spany s s , i l u s e - s  dec rea sed  d i r e c t l y as t h e  number of o t h u e r  t a s k s  b e i n g

learn ed i s’scra,ssc :d . ‘l ie  va r i~~L iou ’s c-~~t e - i ’sd e d f rosum L. 7~/, when onl y it euu ss for

r’’c’sull were  pre u sasited , to 190, wh en  t i mr e ,-e ’ o i l i e r  t a s k s  wer e -  be ing  l ea r s se d

S t i l l S)  I t  : l s u  s O u l S  I y

2 - The-  e f t s ’ e - L s  es l  ns~tssb e ’r and t y p o  of i n c i d e n ta l l y p r e sen t ed  t a s k s

1’ I s  l I s t  , , m u t  L ofle -  S r. call were  s m a l l  -

I .  s; 1e -u , ’ i u 5 - , e f I c c i s  were  f o u n d  c inder  a l l  c o n d i t i o n s , i n c l u d i n g  m e l-

S u t  a I i s  , m r t s  i u s e , - T lu es e e f f ec t s  ap p e : .mr  to be- u n i v e r s a l

- flu e Se -us ;a  - D i i  t s  r e - I l l  v ar i ab l e  had a sisia l 1 e ’f f s ’c t  over a l l  but  t h s e

I - ‘ - i F  j e l l  5 ous s ide -ru ib ly and unsystensat ical l y frotss condit lot’s to con-
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~~ - . , i ’ , s t . ’ ,i , ‘ , ,  ‘ 1 5

u t u u c l ’ ,- ’ t r i a l s ,  LI me ~ c , , se-td w o r d  sscu,’ lur r au ! ous t i se t l u s t , 2l mci . - 1 ’ - s i  i f ,  -

~~m l g  L i m e -  u t s a  s i t s .  e l u i c ;  t i n , ’ i j r a t  W s - i c l  0Cc u , r i ’ , - ’ t  -
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.1 5 ci l - e e - ; l S l 1 ~~ c’ 01  s e - n t ,  i t  S ’ ,’~~C a  or dis c riu tm s s s u i bm j i ’ ,’ , L i s a  , s s m , ,  s a t  I i s  uu - ‘

s s  I ’ S i C e - l i e S  , i s md f , ’ l s e -  .‘. s L i r n t ,, ’; v u  s u e - i s .’ i C s t i u u ! S ’.~ a ; ’ u I a a s 1 ‘ I , ~ us es 0 5 5 5 5  -s .  , ,  cu t  -

a i s s i p l y c o s i s t a i c c I  is! t h e -  t i L e  s l u r - ’ , - - ‘ I I  I a  , s . S l , u I ’ , u t e s l  1 1 -  l I s , i _ l i t  L s j  - i  - “ 5

m s e s ’ , s u e j u s s ’ t i , u i  I ’ ,’ a s s .  l r a s i l m l - l 1 e - y  c i  tie- c’ i s L e -  .i l , i m ’i n u;, , L i me I I s s 5 u e s  l u c Y  s i b  h~ ,
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i . i s s s  Lb s - - s n - si 550  S , 5 t~~ I ’ l , l t , i (  s n m , l l l i  c’S ,  , s _ S  .1 O u t s e t  s s ’ t u  c i  t i m ’  S s . ’s~~t ! u  s i t  O s ,

i’ e , L s , i i L l s , l s  i u i ’ s C ’.,u I , , s s s . i  s ; s.> t l s i s  v , s - ’ i t s h ] ’ . ’ w i l l  u s e -  a s s ? ’  i i su t t i  t h e -  t ’ c : , s i l ’ s,

SI  - e l  L O W  -

l i s a  u ’ ’ r ’ s ’r l t s h i i s .  5 ’  05  ‘ ‘ ,t c l s 5, t  I , s i  1 ,0  t i ’  S I

i t  1 1 5 1 1 5  1i~ _ S j s S W s i  s u m  l a S s I s .  7 ,  f’e- ’ u ’ ’ i ’  tOe s 1 !  c e s l i n l  h i  I c l u s ; ,  , ‘ c - W e  I , ?  c - i  5
,

5 1 : ,
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surprising that there were any errors at all on this condition on the second

trial . The subjects were allowed 20 second s for each slide , and across the

24 slides there were 12 intact signs which occurred once on each trial.

Still , on the second trial there were 8.37~ misses on these 12 it ems (abo ut

one item) , although’s the  f a l s e  alarms were near zero . We suspect  t h a t  t h i s

rather poor performance was not due entirely to the attempts b y the subj ec t s

to be sure and remember the separated signs . We suspect that the long cx-

pos ure periods for the sing le task is very ineffective prograusuning if we

ask about the amount learned per unit of time . This matter will receive

issore atten tion in later experiments .

The data of Table 7 show clearl y that the perfort lua nc e decrea sed as

the nuus sber of intentio nal tasks increased (ignoring the number of incidental

tasks). The increase in errors was not large , bu t it was fairl y consis tent .

When only ‘tes t D was an intentional task (Conditions D-FDR , D , 1)-F , D-R),

tisere were 11 .00/, errors acro ss the two trials . Wi th one additional inter’s-

ti ona l Lask beyond Task D (Conditions FD-OR , RU-FO , Fl), RU), the value was

15 .6/,. When two additional tasks were bein g lear ned (Conditions FRJ)-0 and

FRD ) th e- errors averaged 18 .1’!,,, which is only sli ghtl y less than for Cond i-

tion FORD. The i ncrease in errors at: a function of the number of other in-

tentiona l tasks occurred for both the misses and for the false alarms .

Th us , t h e  discriss ’uinability between old and new items decreased as the number

of int en t ional t asks increas ed , and this must be due to a lower level of

ls’uI r n im?g ta r t h e -  old i t e m s  as Clue number of intentional tasks increased .

Although we will not pr e sent dat ,m , we ca n report that we were unable

to find diff e rences In the’ criteria for responding among the various cond i-

tions.
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be es’s our policy , we have chosen not to c o n cer n  ourselves with such differences .

An examina tion of Table 7 will show t h a t  t he  poorest performance

af ter two intentional stud y trials occurred for Condition FRD-0 (17.5’!~),

a val ue which is just sli ghtl y below that shown for the  condition (F-D)

resul t ing in the bes t incidental performance (18.4°!,). This mea ns , of

cours e , that for all conditions the intentional performa nce was superior to

the incidental . The mean p ercent error on the second trial for the tssiSSeS

for all 11 intentional gr oups was 15.3°!,, and for the false alarms , 5. 12.

The corresponding values for the five incidental groups we’re 33.62 and 12 .0’!~.

So , a l t h o u g h  the incidenta l learning d emonstrated in the recognition data

was far better than expected by chance , the amount of learning did not ap-

proach the amount of intentional learning .

Separation variables. The data for Condition FORD , as detailed

earli er , ind icated that the amount of separation of two words in the stud y

li st did not influence the likelihood that the subject would say that the

two words  had occurred together on a slide. Yet , the frequency with which

such  f a l s e  a la rms  occurred was g rea te r  than  the  f requency of fa lse  alarms

tsuad e to new pairs . W e now will evaluate the effects of tl’sis variable for

t h s . - 10 conditions .

As a fir st step we have combined conditions so as to ask abou t the

f a l s e  a l a r m s  on t h e s e  broken pairs as a function of the  number of other

i f l t c f l t i o s s ; l l  l e a r n i n g  tasks  (0 , 1, 2 , and 3 ) ,  the  combinations being the

sans e as described earlier several times . As may be seen in Figure 13 , the

d e g r e e -  of sep a r at i o n  had no consis tent  c i t e ct  on the number of f a l s e  alarms .

~ IL —- ~~~‘- “  -- -‘-~~~~ ‘ -- ‘-‘- -~~~ - ,, - - - ‘,‘;; u~:: ’  ‘u, ,:- - ~~,,  , , ~~ ~~~~~~ - ~~~



S e - c l  c i  t h e -  ltj  e ’ e t s n , ) S L I , i s l - , - -t i  e- ’. u l l t t ~-d - s  s . u r . t e h  , a s s e t  I s ,  o i u I ~ ,’ 0 S ; c  cowl s

C l o s s  ( F i ) — O R )  d i d t h e -  :;, ‘ > ‘ 5 s r . i t . i o n  c’ ss  i _ - i l ’  i s  i s r o d s e s  ~~‘ d l i i  c r ’  m e s s  L i m i t  . i O l s i ’ s ’ u  h u e d

s L , s ’_ i s t j c a l  r~- l i , s b i l  i t y  a — 5 ) 1 ,5 , S u m ’, ,~ V c - ’ l  s t - r e ’ Ou t - c O t  !e - ’ r e s ’ s e -’ es We --C e ’ m s , - t

S y s t e a u s t i e , t h e -  s t i l l  I s ’!’ t i s s .  t s s ~ t u , u l s  hc .’ i t s ~ ’, 2 2 .2 , 15. 1 , m m ci l ’j, tli,, i cr

a - 5i r .mt j a i l . ” u S  S , 2 , ; se - S 4 , c s r ’c’e -  I c’ s’  l -j

V i e - n,’ I ’ S , e i s s . s  j n d i c  m I s t ;  Om u t O s ’  u r s , u h e s e s u e - a  c i  li lac aj . e r s t ; s  W e - S - - c t

I I S I  lsi , ’s~~ ~J is ’,- “ i m e -  I 5 i ! I i . S s ’, - U s t  cth ue --r  1 5  ‘ - ‘ 1  i - i , , )  ,‘ i i f ( S - i ’;, u s  I,i e - ’ysa us d osme-

I ’ ’ m r L > m c  s - s  - i i i ,  s l i t - 5 , - i ’ s t  s e i n e ’  s i l ’ w , : ~ ‘ 1 , 1 1 I v  u i m s j s u t  l u m ,  u s e - c d  1 j~ L h e

r ci S e e -  i s l e - m u t e I u , t ’ :,k a I’~’e- ’5’ i t  5 - u i ’ , “. 5 u , u ’ u s l e  , t i l e  m u s e - _ i l l  ~s s . ’r C e - t s t  ! , i I S e -

, m h , m r m u u s  , e c r , - : . a  C h i c ’ twes  u r i , ; l s ’s~~i ’ c I0 .i , 1 > 5 ,  ‘ 5 . 5) , m u d  S i , : , , t s a r  C o s u d u t i o n u s ,

~~ 1 ) - > - , 1) -R , j s s , J  U - F’(~C is - ‘ s a c  t~~ u , a  b y .

i s -  ‘ - , L  ask 5ube n s. et h ’ s e -  S u ’ ’ - ’ ; ’ , - ’ c - s ’ s  V at  ti l t ., - .‘ s l t i l I I 5 S t ,  t i m , , l s r sj k , ’ u i  i t t  i t s

u ’ - t - i  e L . . ”,l t - u  Os ’ ’  s e - u l i u s )  5 - ,-,‘)  i t  C l u e s . l it  eV e 1~~ , s l u ( 1 I L  s O l e t s  C l u e  , m u e s s s t j e i ’ s u S

1 j 1 5 e- , i ! . s r u u s s - u ’ , i n c u m  a t ’ f o r  ‘ lsc- h i s ’ S - ’ - s i  i t , ’ ; : u t u e - u  t , ,’r L l m c ’  e u c s s t r c i . ( ‘ i s l ’ ,

s sus, e s  l i t  5 , - i  ;; S u , ’ ’ - - ,’ e - ’ ! , S s t  I ; , , ?  i s : , s t  d c ’ V i , t C l c t i l  I s e - s i t  t h e -  oLl , - r  5 e u  c s j l s d j t ,  l s s s l s ~ -

Lot ’ I ’~~i~~ e - s i m i -,!it i s ’ ’ s d — R I , thus ’ d i l l - - c . . i u e ,’ e n I n e t W a , ’ ; ,  C i s c  e-’ ’ s ’, et t,’i i s Is . S s r- s k s:tl

i t e u s : u  - e , s i s  u d s . r s ’ s i ’  I ’ s - l b s  I s ’ i . i S a  C om u h l l ’ - - d , W a  a s u I ’ ~ L 5/ . m i s s  t u e  Sc ’ s . s s u s d  ‘~L’ i - s l

( ‘ l i e - u ’ s ’ .cs’r, -, 5 /  e - ’ i i ’5r :5  s - s ’  t h u t ’  , - ,. n : u t r e , l , ,~~~i ,/ , O.s r  ‘ m s .  I s r o l c e - s i  I t ’  ‘ t a . IL s e ’ c s n s s ’

( m i t  W c - - I Cc t I t u s ’ i - -  ‘ I  t e ,  t I u m ’ ~ ,s d u ,-via ts , ’ s . s n s u ’ l jtiosl in e-~~, a - , - ~~,s; is ; w’ ’

s c  c . 51 1, 1 il LS!) i t -  1 0 I 1 Ic > , s i i ’, 5 ’ ‘ ‘ , l s , s S I l  S cut  t I me ’  a s ’ .’, s t i :5 1 ,iit , s - i ~sc e i m  I I , - a y e -  0 .5 ’

O s i s -  e s e t i - l i L i e t u s . i’ ’.ae .pt t d ~~ t t u 1 ~~ t.) u l e  a O l s s I l t i O s s , t h e -  ~l 5 u , 5 i  I , l i ?  1aC, ’ss t c ’ -~ s i - s i ’ ) ’ ,

t i ,  s ’ s  s r  e w s d i t  ions  l i - S  i s , ’ ’  , s r ’ u ’ s , - s r  t o  i a a t i h l  iro ss, ;ssiy u l  l i u s  o t i s ’  e y e s  i t ’-

I s I - t, , I . , ‘ - - si t s  “ u S ’ i - c  ‘ ‘ S  i u s ?  e ‘ i s one- I u a , c e- i t s  i t s  u c ’ S i t s ,  s - i t s  I t sI , ’ L

L 
O n e - C  O s - se-  1 ;  F t e ’ t ’ i ’ ’ I s u , , ’:, W e - i e -  r e I , i t i v s ’l ’~ cot’sst , ‘ t i t  st i ; s ’,’ i - c  ~su - a m  I I L  ‘ e - , u s L

‘ : ; , s l a r ’ t t o u n d  by t I n s  f e - e S  - ‘s - u ’ O su r s ’  W e - Ce ’  ~ s s S u u , L ; m s s t  m i t  s - ‘ t ’ ~~e - I , ’t  u s u i m s  ;s c t ’ts ss ~ u s b —

~‘ e - t S  i t s  I l l s - j r  I s , l 1 ’ l e t H ’ ’,’ 5’ ,’ ‘i ke ’ f , u l ’ ; s  , m l . s r s ’ s s  ‘ 5 ho ’ is k i n d s ‘\, ‘ rs - ; . ’- . s s t u u



‘5

4,) ._  —•0

11:

7

Separation

Fi’!, u rt - 13. False  a t e -r u- c’ b t - ’k e ’ n i t e m s  as a f un c t i o n  of  a s .  p t u r . u  l i o n  and
n ’m e -b e r  of other m t  n t i o r n ’ ,l  t a s k s  (0 , 1, 2 , - : ) .
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Lions I i m e s e  co r r e l a t i o n s  r a nged b e t w e e n  .27  and .76 , w i t h  a tusc an of .52 .

Th us , in  g e n e r a l , as t h e  nus suber of f a l s e  alarms on new items differed am on g

su b j e c t s , so a l s o  did t i m e  number  of false alarssss differ correspond ing ly on

broken it ems . Time rank-ord er  c o r r e l a t i o n  b e t w e e n  t i m e  two types  of false

alarssss across tu e ii conditions was .76. In fact , the onl y difference we

have found between the false alarusms for Clue two types of itemsus was the small

influence of nusssbcr of intentional arid incidental tasks on the broken items .

Becauset conditions had relativel y little effect on Clue magnitude of

t h e -  d ifference between t he - two types of false alarms , we lsavei , by way o f

sc ss s u ms ary , c omb i n e d  t i m e  4i~ (s s u b j e c t s  in the 11 conditions to construct Figure

14. th~- dj { i s ,’rc m se :cs  bet CW s -ee-’s t im e f a l s e  alarm s on t h e  broken and control

iCe - u ni t ; cm i L h e  f i r s t  t r i o l  is approxissuate l y l0°!~, and reduces  to 5Y~ on the

second t r i a l ,  However , t h i s  obvious  i n t e r a c t i o n  is probab l y du~ in par t  at

lc~~s t  to a “b a s e - u s e - s i t ” e lSe - c t for time control items on the second trial .

it i~ ; poss ible - that sc comid-trial perforusmance was influenced by the presen ce

c u t  t h e -  two-word si gns on th e - tirsi o-st tri ,u l . But , for both types of itenss ,

siu c l i .m ‘ C s  senee wotuld be - exp eL ted to inc ic-aS,t tu e nun sbes r of false alarsums -

W e- h a v e -  ssot t - s t u u ~ ’ i ut  10 p u s r a s s e ’ Isis i s s u e  ausal yt i cal ly , but data to be pre—
II

-~~- s t t ~~d later hm.mve a ss- ’ , F~ L v i i i , ’ t o  List ’ twitter.

b i te id s i t e - i  ~~- e r’,~j~ ’ . Ii will be - u sef ul at this point to present

t h u s ’  C t - S O  I t s  I t - C  t m , - I i y e m ’ uii e i it lois: ; for Cl ue - t h re e  classes of iteusus w h i c h

s , c - c  u m~~~e-d cts the i s i s .  ~~,, t ,  t e -  , s l  u s  c e - g u I l t  ion t s -st . ‘Fiji- sums of t ue Ississes and

t m ISe ; j i  , ir mt i ; - , (,su s c e - n t  u - - I )  w e - s  u s t - i l e a r l  icr as a i s seaSure-  of sensitivity .

It s ass ha S e e - l u  m ii S e - 1 -  l e -  I~- t ta t t h e  number ot false- alarms on the broken

L _ _  , .,., _  _ _ _ _ _ _ _ _
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t~ sir~ va ried h - - i _ w e e - ui 28 . 3 ; -  ~~~~ 41 . 7/ , w i t S  a i ;se an  of 3 5 . 4 . ’ , S t a t i s t i ca l l y ,

tit c ’ d i f t s . - r , ’ s ’~~ -, ’:- w e - d c -  t i e - f , raS. .Lmb~~ e 
( F  = 1 . 7 0 ) .  k ’ t e e ’~~ t i m e  i u m e ’ , i s s  ( I 5 . -~ s.. ) is

ccu u u ;j i i r s . ’d w i_ t i m  t h e -  mi ce - s m p e - r ’ e-’Imt ttu L s t ’ ,O,5ir u ’s cmi  t i m e -  c on t r o l  i t ~ uss

I t  is c’vident t Ie - st C l u e -  p r ’- ; ;  ‘ I s , - , ci L i s t  Si n e - l e t  w a n i d s  u l u  l i c e -  s i  ide -  thur  i

s;t n m s 5 v W I ,  5m v e-ry Strut; ;’ t h e  ‘s’ss . ’ t- . t i l e  : , ; u 1 i~~c ’ a L S  h i d  u , i ,.yjd e- w’ ue ’Ll,c-r or l i s t

t h ey  w, ’ssld ,l c L c ’ t ~~t t l sc ’  L W e > ’ We ’l ’d 51 1. 1st ;  aS i m o v i u m ; - , b e-s i pr . ‘ S t - i l l  ati  at; s . eco~~w s ’ s  -~

si gns  d u r i m s g  s t u d y .

‘I’l ue  I 1V ’ :  ‘, r s a l : 5 m a  d i d  d i . f t  ci’ re - I j i b  I c ’ ) j~, . 01) c u m e  I l i e ’  su u s su be -r  01 ss ! ; s s

u l . , r ; ,t ,- ; : u , se it t  Co L i l c ’ c _ s a u l  r o i  j t i,-u;u ,s . An L m i a j : s a t  1 051 c u t  ‘t u b  Let  8 w z  i i  al ~iw t I e - i t

C I s c  f je - e  s.’ o u s dj L  £ 0 5 5 5  Sc’!, ’ L L i c e n s e - s - l y e ’ s  lu st o  tw u  ;- , r . - u : s l u u u ; s  - W i s e - u  L i e s .  j u t  , - u s t  l o s s a l

i_ a sk  was trc q emc- mi c .y ,s , sts isiii lat i ous (t—ORI) , F—I)), u s e -  u u - u ; m b ’ ._’i o t  i ’ . i l a c ’  iii ,e - ’l.:

w e- S  r c l a tt i ye -  l y I -.sw . Ss’ h e - i u  I l l s .  I n te s it  i o na l  C )  5 m s s  i u s ’. I, sj d €’d i c e- a  1)  1 j~ -I), R 105 5

i”R—t)D) , time - i l l l s ’ ; i _ ’ , ’ l ’ sat I ‘l ith e’ , u I arsuis We-a Ce-’ IVe- l y is i
~

’ls

A S e - i d L y  ‘ 5 1  ‘
‘ d e - L e -  1, -r t i l e . uss j t , S e - ’S s iu , s w ; .  LI m , , m t t 5 s. v ws ,- re  s lo t  j sillsut. ’ss Cs ,cI

sy t h e  i~ at re- o t  - 5 i t t  t eta iosij I task - 1us d  s d  , t I s e  d s l u s t ’ s -sue - es tis ’ scssle -, t u s .

s i V ’ , e ,,us d il j u s t :  ~ , l . ,. - s i  i s  l i t u b l e -  (F  S . K 3 ) ,  5 , 5 , 5~ , ‘J,-se i. h,- s i t e - l i  s l i t I s . ’ r t , s s . ~~ a

w i s i c s cxlsI d , s  i i -  Cu t’ !’ - t ; 1’o sid L~~ d i l  i s .  I~sj nc c’, t l s u t  c o u l d  he - n e t - - s e - s d  I s ’, I l i e
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Percent Re ce -5 us jtion Errors on Various Classes of Items

U nder lncids.- ntal Learning

False  Alarmsus False Alarms
Condition Misses Control Broken

F-D 30.6 6.3 28.3

R—D 32 .2 12.2 41 .7

F-ORI) 37.3 8.7 35. 9

R-F0D 29.4 16.7 36.3

FR-UI) 38.4 16.’) 35.2
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the incid ental gro ups were all positive but low , varying bet t~~eie -is .13 and .39 ,

with a mean of .24 I, versus a mean of .52 for time intentional groups).

Sun~iuary . 1. TIme ana lysis of t h e - -  last of t he  four tasks has once

again shown that performance was not influenced by the length of the reten-

tion in terval .

2. Recognition performance , as measured by the sum of the errors on

old and new itemsus , decreased as the nu isuber  of in tent iona l tasks increased .

Th e data did not g ive-’ a c l ea r  dec i s ion  con ce rn ing  w h i c h  of the  o t h e r  two

in t e n t i o n a l  tasks i n f lu cu n c ed  r e cogn i t i on  msiore sever e l y .  But it was found

t h a t  the  f a l s e  alar ssms on new i tems isseasured under incidental learning were

snore s f r equen t  when Task R was the  i n t e n t i on a l  t a sk  Ch ar s wh en  Task F was t h e

i n t e n t i o n a l  t a s k .

3 , ‘l’he number  of incidental tasks had at best only a small effect

on intentional recogm’uitioss .

4.  Sonic two -word signs were  p r e t s e nt e d  so Chat the f i r s t  word occurred

on one sl ide , the  second oii a l a te r  s l i de . W h e n  the subj ect s were ask ed to

ide ntif y Clue two-word signs w h i c h  h~~d been presented as two words on a slide ,

t :ise number  of f a l s e  a l a rm s  was more f r e q u e n t  than for control items , and

t h e  usagn i tude  of t h e  d u t f e r e m ’ s c e  was r e l a t i v e l y constant across a l l  intention a l

conditions . ‘l’het degree to which the two words were separated on t u e  study

sl ide wiis quite’ irrelevant. T h e  nuss iber of t ime  fal s, , alarms on these broke n

ilelsus was increased by the presence of a second intent ional  task , b u t  not

by  any  fu r the r  t e - sk e -, and the  number of incid e ntal tasks had no in f l u e nc e .

5. Al t lsougls j u c i e h s ’u t a I  r e cogn i t i on  scores were poorer t i t an inten-

t i o n a l  scores , C l u e - r e :  was uc -ve rtlic-les s information appropr ia te fu r  C Isc re-cog-

nition test which was a c q u i r e - - s t  i n c i d e m i t a l l y .  it was pa r t i cu l a r l y apparent

_ _ _ _  _ _  _  — 
~~~~~~~~~~~~~~~~~~ - ‘—- - ‘ ‘ -- - -. ——‘_ ‘ --‘-- “——
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bigger improvement from trial I to trial 2 than wou ld subjects who maintained

a constant anwunt of study on each task on each trial. But if this did happen ,

there should also be a reduction in thL’ correlations for the other tasks --

for recognition and for frequency judgments , and such reductions were not

observed as t h e  numb er of tasks increased . Wh a t appears most probable is

that the reduction in the correlations for recall :~s number of intentional

tasks increased was due to a statistical i t l a t t e r .  Rec a l l  was very poor on

t he  t i rst  t r i a l  when th ree  and four tasks were  b e i n g  learned , and the  range

of scores was sharp ly l imited . Cor re la t ions  simp ly cannot be h i gh under

these  c i rcumstances , It seems thaL  t he  app rop r i a t e  conclus ion  is tha t  t h e re

is e s sen t i a l l y no ev iden ce  tha t  t h e  s u b jec t s  s h i f t e d  a t t e n t i o n  so t h a t  the

amount of t ime s p e n t  on the  d i f f e r e n t  tasks  varied appreciably from the f i r s t

to the second t r i a l .  Or , in a positive fashion , it  appears  t ha t  our subjec ts

spen t  a r e l a t i ve l y c o n s t a n t  amount of t ime  on each task from t r i a l  to t r i a l .

i nt e r ta s k  c o r r e l a t i o n s .  The i nt er t a s k  cor rela t ion s  for  each t r i a l

sepa ra t e l y ,  and for  bo th  t t i al s  combined , are g iven in Table  10. l~x c e p t  for

C o n d i t i o n  FORD ( t h e  c o r ro l a t  ions for which we are r epea t ing  h e r e ) ,  each

c o r r e l a t i o n  is based on N 36 , for which  va lues  of .33 and .42 are needed

for ~ .05 cind ~ = .01, respectivel y. hecause Task D (recognition) used

an error measure , a positIVe relationship between its acores and the scores

for the  oil ier  two t as k s  would  be shown b y negative correlations . We have

.-~~~iipIy ornin it ted  the negative signs .

The dat a  in t a b l e  10 s!Iow t h a t  pe r fo rmance  on the  f r e q u e n c y - j u dging

t e st s  and on t h e  re a l l  t e s t s  were  q u i t e  u n r e l a ted . There was a weak
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it mi ght be argued tha t  from a p rac t i c a l  po in t  of view the amount learned

inc identa lly  was greater than the amount of intentional learning lost because

of the presence of t ime i nc iden ta l  tasks . Fur ther , the  argument could be

advanced that a b e t t e r  s tr a t e g y  for maximizing learning w i t h i n  a constant

period of time would be to give a l l  four tasks (as in Condition FORD) . The

argument would be based on the premise tha t  the  amount of learning of a

given task not realized when other tasks are learned simultaneously is less

than  the  amount of l earn ing  which occurs on the additional tasks . Just

how much is added would depend on t he  weighting given each task.

One of the reasons for undertaking the present studies was to discover

if t h e  effects of certain independent variables changed as the number of

t a sks  being learned s imul taneous ly  changed . The answer to this inquiry is

q u i L t  unamb iguous for  the  few independent  var iables  man ipu la t ed . The spacing

var iable  produced an amazing ly cons tant  e f f e c t  across the various condi t ions .

1’Iic f r equen cy  jud gments as a function of frequency varied only a small

amount as the  number of t asks  b e ing  learned s imultaneous ly  changed . The

inimber of f a l s e  ala rm s  on t he  broken pa i rs  in  the  r e c o g n i t i o n  task r emained

( J U i t e  con s t a n t  (when gauged aga ins t  t h e  c o n t r o l  i tems ) regard less  of t h e

m u / e r  of o ther  t a sks  b e ing  learned , and in no case did the degree of

s e p a rat i o n  p roduce  a s y s t e m a t i c  e f f e c t

We p r e sen t ed  i n ter c o r r el at i or t s among t he  p~ r formance s  on the th ree

:ajor tasks  and in t e r p r e te d  them as being so low t h a t  t hcre could not be

muc h o ver l a p  i l l  t h e  p r o ce s se s  u n der l y ing tiii’ three t a s k s .  There are two

imp l i c a t i o n s  of t h i s  I i i l i i t ~’ w h i c h  need to be nit i tt i o n e d  at t h i s  t ime .

F i r s t  t h e  low t e r r e  Lit ions mi ght  lead us to t h e  c o n c l u s i on  t ha t  the  in—

di p ond  iu ~ - i s  due  to t l ie  - ‘ i t in t  I t  ant eus I earning . We migh t  s p e c u l a t e  t h a t

- - --~~~~~~~~ “_
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l i m e  correlatians in l a b l c  10 do t iot  S t o u t 1 _ i d i  1 1 c r  i n  an ’,  S y S L , - I ’ a t  I .  W i  .10 U

1 [u n ct i o n  of  t i l t - t i u i i ib er  ol  t a s k s  b e i n g  i t _ - . m n i i & - d  . I t  w o u l d  Sec t s  i_ I t  i t

w o u l d  br e05 ! r:r L a  U S e  Lwo di sLing u ishi tt~’ tad - :, (w itt it o i i i ’, W ’  L i : 1- , 01

l .- .t r : ,~’d) L I : . m n  t o i l ( w E i ~ n t i t e r  t~~sLs I C t  I e ar n e d ) ,  i t t  no  s u o l t  d i  - : L 1 i l ct  l o l l

is r e t  l e e t r ’d i t :  L h t e  e ej r c l , t t L r ~i ’ : - . 01 c t t r : r ie , t i l t :  ~~t j L I e . t l  - t , i ~~ :j w i l l  I d  ~

t h e  _ o r r , -l a t x , r , o  Oi: ioni ~ t h e  t a s k s  ~~:- I :  t i l e ’ ,  • r r r -  i~~~t r n ,  d ~~- ; e  t i  N . ~~ w i l l

t e r n  to such  U , i L . t  l i i  d i r t  i L l S

Iii S e d u C  - Lt ”~~L i c : l t l o I t  o t  t b , . r t l i . - l , i L  i t s  -t x ii :. Lai r ’  a th o r — - U

r~ t o : ’ t : i t i i r r r  s e n t!: ’ . I I ,  ~, L I ,  i t ’ , ted :~~~‘ , .‘~ , J ’ i /  ) t : , - O i l r i - s H t i t  . t  ‘ a  m l  i v ; ’r

of i l a r : i i i ’  u t - i-U i i i  i ‘ - u n i t  I on d & - & j~~l o i m :  is 1 ,  s ~ev i t i t o n t l i a t i i .

L i e Li: ,: ,r; c l e a t  - ,  l r : , i i i S Lu  i _ l ie e xl ’ u c L at i i’  L I j t  1 S t -  S l u t 1 h r !  til e l t u ’ l r l i : ! u  y

d i i  I t - U t _ t i L t s  h ) e t W ’ t _ u l  t ’ ~~, c - i l l s  a’. r t o l l  con  S dj ~~~r i n , i u ~~1 , d , L i i  t o t t e r  t b:-

I - c t - f l I t  to ,, -n o r - I - n c - :  t h ~~st _  y b ’ ) c i i i  ? i s i r i i , i i m i t t t ’  i t - q u i n t ’.’ d i i  I t - r i  n i t , . ,

v - t i  ~~u h  1 1. c L i  c i i  r u n o ~;n i i i o t I  t .e:; k~~. I I ~ liii m ore 1 i t 1 o t i ~ 1 , - L w , - , : r

i r r - ’ t u t r i l e ~ j , l ~~, t , ,  l i t : -  a i d !‘ - c ’) ’ t : i L Lt l I l  a r l n r x - , t : m e t  ii i  ‘l’a h l e  L U  a r e  t i l t )  1e~ I.

- -p ~~,r :  t o  to • n r ’ , . [l ie c o n d i t i o n  : 1  d i n - i t r e l i v a i t c i- is Conditi on

SI . , , t i d  t m  t I n s  t u t t d i t  i l l  t I ~ in~~ r -  ‘ i - c ’ . lition: , ‘ru not  s i t ’t t i i i c a n t l y

‘i i i r~- t i L  1~ j /L- r i . I t  s t i l l  mus t  St i l l  t:~~i ’j t u t ’ d  w h e t  S i r  t i t i -  l a i i n r c  o h  l i e

i . r r ’i is du ~ to  SI f ln i t , t i , , - r u i : .  l t : a r t i i r t 1 ’  ( t n t  w h i r -h  d i l l - t e ’ u t codes i t  p r o d r :t  u - c l

_ _  _ _ _  . ~~~~~~~~~~~~~~~~~~~~~~~~
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for the two tasks), or whether the theory is inappropriate for these tasks .

The expected correlation has been found in other situations (Underwood ,

Boruch , & Malnii , 1978).

T IME FACTORS

~~j �osure Time an~l Si inu lt an &t ous  Tasks

We w i l l  repor t  two s tudies  in which  the  c e n t r al  variable was stud y

time . I’he first study to be described was in tact the first conducted

(o ther  than the pilot study) as we Set about to discover the  phenomena w h i ch

emerge as a s u bj e c t  is asked to learn several tasks simultaneousl y.

There were a c t u a l ly three  con d i t ions  mak ing  up the f i r s t  exper iment

in  which  a 10-second exposure  of e ath  s l ide  was used . One of these condi-

t i o t i s  was Condi t ion  1~0RU . Imme dia te ly  a f t e r  comp l e t i n g  these  three  c o n d i t i o n s ,

we t e s t e d  another  group  on Condition FORD u s in g  t h e  20-second r a t e .  (The

54 s u b je c t s  g iven Lh e  20-secon d r a t e  wer e  inc luded  in the  126 s u b j e ct s  tha t

produced the  d a ta  fu n  C o n d i t i o n  FURL) as repor ted e a r l i e r ) .  It is p o s s i b l e ,

L h i r .:r e tor c , to compar e t h e  two groups for  C o n d i t i on  FORD , one group h a v i n g

t h c  s t h d e s  p r e s en t e d  at a 10-second r a t e , the  o ther  t t t  a 20-second ra te ,

be l l e ’-  We w i l l  r t ’ I I o r L  L i i  r e s u l t s  fo r  four  condi t ions .

C o n d i t io n s

h - or  i l l  f o u r  i . u u i i d i L i o n s , t i l e  s l ides  weri  the  f u l l  s l ides  as used in

Luc i d i t  1 on 1(1k!) • Lath of  the  four  groups con ta ined  54 s u b j e c t s , and a l l

du. - tj i  Is t u t  f o r m s , i n t e r v a l  b a l a n c i n g , .ind so on , were ex a c t l y t he  same as

h i s  be en  d~ c , t r i b t d  e a r l i e r  for  t h i t  u C h i e r  c x p e r i n n t t i t s . Two of the  condi t ions

W i [1 be c i t  i g na t e d  i .  l- ORU - 10 and FORD-20 to m d  ir a t e  the  r a ti  d i f f e ren c e .

I ‘r t h e  I W i t  o t h u  r i o n d  ii  ions the  r a te  was 10 second s. They differed from

i n  I - ot l i t  r , end t r i t i r u  Ii ’. ’ ‘ we FORD ~ utid it ions , as follows:
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~o : d ’ i ~~t I i  1 i ) 1 ’ J — l l .  ISis i’ ,.’ t t n i l i j o r i  w ‘ t : : i c t  ly th e  - -~ e ; ! t - at. : - U R I J — l ’ d ,

except  L ! I t  su s  j e t  is  w e r e  not iu s tr u ct ~ ~ t~l) c o n i c e r l t i u l g  t h e  f o u r  c l i s s i

of u : t t t t . i  I s , nor t o~ t t - , wu -r c to Si-  L & - ’ , l : i ci . I n.y were told t h a t  t. ’’e

would t.~~~t s ier ’, ! ,. wa rds r i d  two -word  s u i t s , t h a t  s o t n u -  o h  t i n -  w or d : ;  w o u l d

occ ur “;e ’r - t n  m i t  o n ce , r O i d  Lj t  t h e  w - s t d t .  ( S t y s is’ w o ’ l d  ‘ n .  ~~~ L i  wc’r dt ;

t h a t  t hey  mi L t i L  ~ n lut ’L , ~~ i in driviiq~ L i , r u n n t , r j u t  r i t . o l  t r u e . L u c y  w i r e

f u r t he r  t o l d :  ‘‘ Of c u u : r s t  , I am ~t o i I l g  t o  t e st  J i l l :  i i  \- UU L - ’ - u  ‘- ‘ ‘U  ( l i t

V e U t ~~ y O U  SaW dun e5, i!, .’ r i d e , bu t  1 ant ~~~~ i-iO~ l l ? i  t o  t i l l  Y~~U I m i t t l i t i w

w i l l  t e s t  yo u . ”

Con dit  i n n )  l- O1U )-Nll ’  - T h e  j 4 sub  j ects in L id s  ~, r o u p  W i - t i  :~
‘ i v ’  Ii I H i

S 3 J f l t -  i n i t i a l  t :ms t r u c tj o u i s  as u t_ - r i  t he subj n. t s  in  C o n d i t i o n  !- ‘ I t k D — N l . ( l i i i

[5 , t i n n y ‘- : : r - ~ ~; t i t i v  w~ ru ic r e i : :n - i t th e r  t he  w o r d s  on t h e  s l i d e , h u t  t h i v  w e r e

not i t t u r ’~~ed Po ut  t i n e  c , u n n S c S  u t  w o r d s  nor b u y  t h ey  would be t t - s te d  . ‘l ia r

d i !  t~ f l i t  S i : LW L  c i i  t i n .  twc  ~ r oups  was t h a t  the  s u b j ei t s  I i i  Condition l- uiW—

N I l w e n .  r iot m v i - n  t hc  u s u a  f i rs t  L , . ’ r~t r 1 a I  ( N I , t i m ’ t  L i s t e d ) .  Al t e r  L i

I n s t  s t u d y t n t  a i  . it - s.~ ~ubject~ W e r , .- ~ . IV c I I  a l O — I l i L l i t I t e  “r e s t ” , P e r t  f l n

w h i t - l i  t h e y  t e n d  to  s o l v e  a s e r i e s  of a l i t i g r a l u t s  . Ib i s  i 0 — u ’ t l n t i t e  period

J i) ? r n - . - L i r t S t e d  t I t - ~ t t v -  r e q u i red to a d u n i n i s t i ’n :  t h e  I l i s t  t e st  t r i al t o  t o n ,

atoner L t y : - : ~ n : . A t  Let tS~- n O m i n u te s  had r I : iO~~t d  , t i l e  S i l l)  e C I S  W i t e  t o l d

t i  ,i  iN-  s I  LU u : ’ ,  wou l d n t  l ow : :  I~~t ii s c c o u i d  tj tiii i n  x , t e f  l v  L l : i -  O r i t t i . - n u r d t - r

as oi~ i n n i  t m r : - i_ S i il d c  t r i t t I  , t e d  t r i r t  ! l t t ’’,’ w o u l d  Sc t i ’ s L , . d  .i t t c r  t ! t c  s u - c o n d

st u d y t r i e t wi I c h  ‘ y w - r - ) .

‘ ‘ I  L i l t - s e  a i r  , : , n i d j t t ,.,lis , Wi w i l t  h~’ t l t ; l i ’ . i i ~g Li r e  d i t i c r e n t  i o i : j u i r i —

s or t : . F i r s t , a c u l . n h 1 i r t s u l ’  r i  - ‘ i R h i — l t J  m d  i - S R I ’  — ‘ Ii w i l l  show i b m -  i f  t i - t i  ~~ I

L w -  d t b  t i _- r i - m i t  e xp o s u r e  ‘d ir  t L O I n C  . t e n i t i u d , a (- oIli i ) . u r i s o u l  t , t  -~~t~5 ) _  10 and f - u - l W —

~.‘i w i l l  s w  I C ’  u - f  to- . 1  of i n i t i a l  Inst ro~ L i o n s  c u e t _ .  r r t i m i ~’, l’listo t; of i t t -s

~
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and t ime na tu re  of the  t e s t s , the sub j e c t s  in FORIJ-lO being fu lly instructed ,

those in FORD-Ni not being fully instructed . The comparison will be most

critical on the first test trial. ‘third , comparison between Condition FORD -

NI and FORI)-NIT will show the  effect of tim e first test trial on time perfor-

manc e on the second test trial .

R esu l ts

in desc r ib ing  time r e s u l t s  we have t r ied  to avoid excess ive  d e t a i l ,

p a r t i c u l a r ly d e t a i l  which  is in e f f e c t  r e p e t i t i o u s  of da t a  w h i c h  have been

presented in c o n j u n c t i o n  w i t h  oth er c o n d i t i o n s . Our e f f o r t s  w i l l  be d i r ec t ed

pr imar i ly to unusua l  f i n d i n g s . When we speak of d i f f e r e n c e s  tha t  were found

we w i l l  be r e f e r r i n g  to d i f f e r e n c e s  which  had p r o b a b i l i t y  levels  of .01 or

lower .

t L I o m m  Time subjects in Condition FORD-lU and FORD-20

were i t  a t .. a e ac tl y t ime  s ante except  for the  d i f f e r e n c e s  in t h e  exposure

L Ime of t ime s l i des  ,, I0  second s versus  20 s econds ) .  The s u b j e c t s  were full y

instruct ed con cr rmm im ig thti’ classes of material and the memory tests to be

~~ [V e U over  each c l a s s .

W i t h  one exception , to bc discussed later , performance on each task

was b e t t e r  w i t h  20 seconds exposure t han  w i t h  10 seconds exposure . Civen

L h t i s  , We may n o t , ’ c e r t a i n  [acts  about  the  p er f o r u m m a n c e  on each t a s k .

1. h r .  q i i . - i i i  y j ii ’ h t ’ riit - li t s did not i nc rease  front  ‘t r i a l  1 to T r i a l  2 .

L i t F(Ri )— lO th~ c, r r ,  l i t  ion  between true and es t i m a t e d  f r e q uen c y  for  t I m e  10

SI  i t  i’S was .71 , i i i  e r i c h  ‘ t i . i l . For FO R D—2 0 , the  valu es were .83 and .79 -

l t i .  d i  t I t n t i ’ l l ( , -  5. 1W ..  I i  i f  t w o  groups was a lso  presen t  in t h e  raw f r e q u e n c y

iu d~’ u n , t nis i :  I rid le ;ite ;t by a r e l i a b l e  f r e q u e n c y  b y group i n t e r a c t  ion .

h i n t  t err . l i t  t u i s betw een true order of t h e  seven s tr e e t s  and

L - -- _ _ _ _ _ _ _ _ _ _ ___  _ _ _
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t’al Jo a )  C ’C i t i O

I ns t ruc tio n s  . I ’ht t ~ c t t i j  cc t o  Iii L I ,  - t  , , 1 I t I ,  n i l : ;  F ( n b U — j  0 and F t  ;HJ~— N I had 10

S5n n~ c ’i td 5 s->j n n s r t L i ’o of e a t  ~11de , a u ’ )  - i i  I i e i ’ C I ur t l ,y in  te rm s of’ th e  i n i t i a l

t : t n S l , u ’ u n : t l o ItS . Uut ,i j ectc t  l i i  i~’u H D — l O We ’r e’ [ ‘ LIly uppr i J eO of’ t h e  classes of

1 !nni : t 3  ‘n d  t li~ S a l u t e  o f  t he  iinenln )ry L e S t  Lu be g i veI l  on eac i~ ; t he ou b j et t t s

in ;‘C 15Cm — I’l l knew only that . rnemor ’y te~~ U s  w~~ nU t he given.

‘lime i i i  I ’ i!u’, :t i c e J  in i n s t r u c t i - t : o  htu , 1 -J t r - j r i u i l i ~~~y l i tt l e  i~~i’1 u ’ ’ ; n ~~n ‘ n i

h e r : ’ : ‘ i ’i n i a i t ! e ’  . Iii  l ’ n t n t t  fr e lu s u l e y  j stI tt u t t ~’ r . ! U , t’ ’: dc r , and r e t ’ 5r t m l  t i n _ it w, ;’,

i i ui ~ i s  i i ab ly  tif ’ l e c t e n i  n)njy ~er 1 nn’ : r i : ~ t r c  it O t t  t i e  o rder  i m i g t i t~~k wut : :  n ,:u bi : , t t u :  ad

by I l ie  I u st r u c  t j uno  . W i t e i’ u~~~ the  u s e - a l t  e ” n r l ’,:lat f o r t e  on t h e ’  t w n  - tn a lo

t O t s  su b j e c t s  in j ” n t 5 ,5_  10 W s r ’~~ .55 an~I . Si , those fur t h e”  oub ,j co ts It t  i” ‘ 5 1 — h  1

were — .05 and .314 .

Although recall  (lid not i l i f e r ’  IC i t h e  two mz~i’ u j’o , tOte spac i ng e’I’ [ ’ ..- , ’ l

Si l l  n o V i - ) ~~’t i t  [ e r  t t - ,, L h t  )Yt’ , n l t n C  , a u i n i  W I t :: ~~t ’ e’�ttCi’  n OS l,he’ tSe i l cCl j , i  t r i a l  t i t an  - , m r  t i r e

[ I  rn t~

L’ e;n t t r i n c J , . ‘ l i i ’  onl y ‘ I i  I ’ I t - i ’ , t t n t o  i i i  t O t e -  t r e a t i i t e ’x m t ,  1” ’r t O t e  ~ u b~~e~~1, c ,  i i i

S i n — N j  a ri d 5- 51 _ i l l ’  W!m: . . t f i c ’ L  l i t  l i t , ’  l , u t t e n t’  c u nd i t  I t ’ l l  h_he  su b j ect s  were  not

I S I s -I  r u t ? er ‘ h i s -  t i  r o t  r h tidy ti’lar . : ; i m -Ic , - : ‘ ; e t i h hei’ ti’n O i p  was in s t r uct e d  —

‘ i l - , ; ! t h e  t, t c O S o  : n t  t , e : n t , S bef ~~ni ’ s- !, j i e  I i  r U t  s tt i t ly  t r i al , i t  1~~; apparent that

‘, I ; t :  t ’ j i’ 2 1 , ~~~‘0 t  U r i u  I f l t ’ - ‘v i d eo  I , h i  i t i I ’ or i m i a t i u r i .  i1~he t n i f l l , i r j c aj  q u e s t i e ’t i  co l t —

~‘ t i ’  - ft t ’ f ’ ’:r ’ ’c i n c t J  W i t  I n !  h may u n t i l  t i e  u t t e r  t h e  first test trial , hence p e r f o r —

t u t O r - c ‘:11 I , !i e ’  5 t ’ ’ n j f i n t  I,o~~t trial l u ’  C i t e  , r , t li~~c’ ’t , ~ in  ( I n i m n i l t  i o n  FORD—Ni will

l i t  c-n i l a r e - i  wi  f I r  f ” t r ’ l ’ n t ’ t t i i t rnn : t ’ uS  h _ l u . .  on ly  t e n ; !, t r i al  h r  the subjects itt

‘ S r - l i ‘, l n , I i  ‘ t t l h i — : b  1~L . l i i ’ - t’ u- , - t t l I S  n iiliil (it , Sto ea si l y  stunrnan i Osl S i u l n S tO th e ouitcnsmie

van ‘ ‘ 1  !‘ i’ nir i ‘, n u : k  f ,ç~ t , , k .

I ~ ‘ n i t i ’J ’t  S t - ’ ’f l  I h a t  J i n  ‘h e  i o ;r t I ’ ;; - n t  many Ut ) ” the  C t , i t t l i  L i i ’ t t ~~ d i  :n ’ t t : l . ’ ’ ,l
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H i  t ot , test ti’ia,L obvi~~rt : Iy was an im p o r t an t  c o ltV ey ur  :1’ i n fo rma t ion  cora’n e r n —

lu g tOte broken pair’ s: . We had reported earlier that verbal instructions before

I l ie  Hi rs t s tudy  t r Ia] (il n rid i t  ion  FOHJ)—i 0) did not influence the number of

F aj u e  alarms on thur  l I k e n  pa l i ’ s .  Ac tua l ly , ant e f f e c t  of verbal i n s t r u c t i o n s

Wa s f n t ’ eSel iL (FoRD-b v’s. F O R D — N I )  but fel l  jus t  short of our c r i t e r i on  of

r e li a b i l i t y, the i n t e r a c t i o n  between c on d i t i o ns  and type of false alarm

d y i n g  a ~ value sf  . 0 .

This eui tu ~n 1ete~ the p r e s e n t a t i o n  of’ the expe r iuner i t a l  r e s u l t s .  At i i i

t ime have we reported on the  i t i t ’iue i ,ce of the  three d i f f e r e n t  r e t e n t i o n

in tervals, t Ote  r ’~asnon be ing  tha t  d i ffe r e n c e s  were not observed . Fur the r ,

we have not reported on th e ’  S a m e — D i f f e r e n t  var iable  in recall because of tO t e

l ack  of any consi st ,,.’ u i t et’ l ’no ’ t t ’s  c i ” t O i l s  var iable  w i t h  the  10—second exposure

- i ur ’ at i o n .

m2orrelatictrt: . W~ will ,  nex t  exanr i rie the correlat ional  data for our three

pr i mary tasks . R e l i t u ,Li  l i t -  ies  were ‘I t o t e n i ’ i n t i i t t o n i  by the correlations between

f n e i ’t ’(~r ’ u s a u i o C ’  on “ r’ ln i i I, and Trial s for c -an:O t  t a sk .  Because Condi t ion  FORD—

N i t ’  i rtvolved only one t est  t r i a l , r e l i a bi l i t i e s  could not be calculated .

- .1’ n r ’ rej a t  i , r t s  h U n t ’  L’mzd i t  ion FO RD — iD , f’or ‘Tu sks  F , H , and D were . 1~9,

- I: h t , and - - T Ot e n n n ’ r ’ r c tspi  u n t i l  ng values t’or i ln ,u td it ion i  F ORD—NI were .27 ,

,
‘
1’Ln , -‘ t u t i  . h47 . dinnerally speak ing , these values are somewhat lower than those

I’ n - .n ) r d c : n S  e a t ’  1 1 cr  ( l ’ t i l n  Ic C)) , but a rn ~~ ’sul ’ t i c i e n tly  hi gh to expect r e l a t i or t eh i  ps

),e ’~ ~~ ‘ - n - n ,  L a : rk s  I - n 1,, d,:i!;’ ‘i1dtr tit eni it ’  such  r e l a t i on s h i ps  ex is t

[ I r S  t I c ’ ” .- C’ , i , n l f  f, n ~~‘s U t ;  t i ~~’ t h i s  10—second exposure y icid  n ine  i r ite t’ —

tar ; k n s ~u ’ i ’ : n a t  ions  . ‘ h u e  h i c ln . . ’s t  correlat- i n  observed was - “9, t ,hat .  between

, , n a t l  : t i , - l  r en ’ n n U r i i t , i n ~~t t ( ‘ S ir S  S I t S ’ 1  Task ) l ’n ’ i ’ Cond i t i o r i  F O R D — N I T .  Event 

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ — . ~~~~~~~~~~~~~~~~~~~~ . ..,,,
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this ce’;’t’ elat jout l ’s t o1’ tXn t ’  t s r ’ , i i , ’ ’  ri toet I i c a~ , r ; ; ’ :t t, ! ’ ,,I ’ , t l :,’ ,’ . k , U L i t p ’ . 1

tha t I - t o t e  ~~~‘i , ,  e ’ n , . & I r ’ j r ;  J Sn t ’’: ’ r C l n ; r L H l  ‘ SII , ’I : S  ‘ H i  I ” ’  i’ ’ -- ”n, t c i , ’ , - ., to t ,  ‘ n . ’

d l L ’t”,:’e i r C  ta;,k;, S Nt ’ r ,  L u : , ’  ‘.:‘. j ’ - -sure u ’,L”- ; ’, i u t n  ,, ‘ n O  J O  t nn t e I , ’ U

,ii,eu : Cfne ’ c’,n i,n ,!e,’t : t .n ’ ..a-- ’r : ’.c” f H ‘si’ ‘ a, n , ,s u.s ,I~- s”’ , .;I!’,,’ i b a:’, ,. 

I h i t
,, ’ - . i n i - t i  Hin t ’ a ll  i , i ,oltr ; 5 ci ’ , ’ ,,‘ L c ’al ’ I n n  o r ,  n ’W i ’ . , ,  - Stt ’,, 1 , 1’ ’: [‘ ,‘‘.c t ’ Z u j b , u ’ n. - ,: ’o ’,’r’ y ’I

W . C h  !, , l t n C  : 1 — : , , ‘ n ’ n r t ’  I e xj i e ’-s  i t ”  or ’ -‘ ‘i, ;..’’  sI I d e  ‘ 1 , - c t ,  ‘S r C S ’,’ - — 5 :  ‘ - ,; 1 ‘ - .., : n ’  - . ‘ .

‘i t l O  s ’U L COl Z I e ’  SL CL ,y’ SeCIC :r , :  - ,,‘ LV I -  - u s  a:; to Ht :  ‘ c L V I r . . j  - 
‘h ’ , ’- ; :  t i n ’  ., ;1 ‘ ‘‘c’” P. ’ - ’

bet ’n,u’ s th e f i r s t  sUu i~ t ;’j n t I  1 1 W  l i e  W ’ : l l r l  be t, ; r . ’ ;  ~~~, 
,~~~ t ,,. , C:s~~ 5 , n t : ’: 0 —

‘salt n n : ’ t t  , ,‘ i i ’S’ - ,  I t l~ .. I tori ’ S (F’ , i~ , i.’ )  c , t t i e ’, ,  I t ,  H i  w I l l - I n ’  , n i r l ,’ ! r , n ’  I ’ u ’ ’

,;k SC. ’ I ” , n~ rn: I ’ L L i, - ’’ - f  t n  C : , . . :  t ’o i ’ no b. - , S n - - - , “ , n t ’ n i n ’ ’ I t - n i t , .  I l l ” : , tj I t

‘,C l ne I ’ t o i  u n , ’ r ~~~ 5,’ ,,e;’,.j~~iid a n t S  , , ‘ L I : ’ , t ’ C L ” ,n I ’y  t , I , ~i I , w : . n n r , ; - i f n t ’ - n ’ l u ’ i t ”  gt~ ’ ’ 1 I t  -

‘is !, n~ r s : c r r r , L n : t t  ~ j t , n , “ f r , n a t u r e  iii 1,1 , ’, ’ .i: ’t t ’ n t o t n ’, !,, to ’St u i ~,) t_ . r c t i t l e - i ,

: ubj e - ’ n t s  aiii;- .:,S, i n r i 1 ” cr’~ i I n L I y  , i o ; n r , ; f , e  recal l si ll  ‘ n  c’ s ’ ; n i ’ n s ’ , . . ” f .  i t ’ ‘ I i : ;  1 0 ‘ “ i’ ,

‘‘ un ’ ’ :Rt  s~~ ’ ,,O ’ 5’- - n n j ~ I ii,: ’, n ’ ,’,’I ,-:li- .’y l ,~or ’ : ’ i;’:, ’ n : . ’: : ‘~~I~; a t ’ e ’ ’asl ‘ ‘.~~~~~
‘ , i , t u , , ’ ’’,n

1 : - I t ’ i , j ; z l t t  be - - ,‘, U c ’ t r - l e ’ t i  I ,, t~n ’.rIUt ,jr n 1 ’ t,I, c~. C: ;- .- n i n U n t : .: ’ 1 - t O C ’ ’ !  : 5 1 , ‘~~~ ‘ 5 3’ 1 :-n ‘ r ,

of’ ~~~~~~~~~~~~ lu r -I ’ e’l ul - ! I ! ,  ‘ ‘‘ ‘c ! ’ c:’’ i,l J t e S t .  ‘:‘sto’c it/ ri -I ’ ’

- , I ~ ‘.‘j . L t ,  ~~~~ 
n s’s . 1 ’ ’ 

~~
, -  r , , r ’- ’c: a- i_ n m ’, ‘.n - ’ ’~ - ‘,h ,c 1 ’ - ; ’ ‘ ‘~ er i I I -c ‘ !n , , ’ cui n ’  - ‘

‘ ‘1 ‘Sins I C i t i n  - -o ‘ to’r ! ,, ‘ ,~~: ‘l r :p  U (I I n  ? r ’,’n ’ I  I 1 , 1  e t ’  H - s i ’ I ’ n i ” : ’  I n n ’ ’ ’  n u t ’  C ‘t i - I

a n t i :  :t t  r t , ~k I. , ‘ I t - u ,  s,,,- ’s - - , n t  : ‘ tC’ ’ t i C  IC I J ‘ j i5-~ , , i ’ ’lt ’ , I t r S ,  i n , :  n ’ ’ ’ ’ ’ IC ’ , ‘5’ ,

L I  - ~~~ ‘Sn ’: i : -
‘ , t j , n  f t  ‘ I - .d’ i ’s a ! In n t :  i t  iu ~n C ‘ ‘ I n , ’ 1 ’ . “1; ; ’ ! . f i r m  ‘ ‘ ‘ ‘ , ‘ I , ’ ’  ‘I ’ U

U ’ ,  t a - n I t ’ I i  r; : , h , i r t - ’ ’ ’ ’ s ’ ’ ’ u  i - , - p e n ’ ”: “ S i t u ’ - ’ ’ ’  s: t i n t  ‘ i u ’ , ’K I” ‘ n t t U I n i , .S ‘ I ~~~~~~ ‘‘ ‘~

I l a  I , n , e - ,Ct: ‘ . W ’  ‘ :t sr , : ‘ , I L i  b,, I n ~ I I :  c ’ : l ’L ’t t n n t r  :1 C t , e ’ ’ : i n ! ’  - ‘ t t i t , ~ .

. 1 , ! ’  ‘i’ J i !L e

! - ‘ ‘ - r I , l n t r I d  ‘ r n , : : ’. I ’  . - , ‘a’ ‘ : i ” ’  ‘ i n  ~ I u~~’ n ,  x ’  n ’ - r : n n ’ - ’ ” ’ - .r  t O t ’  ‘ ‘ I ’ ’ ’ ’ : -  I ’
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~~X i ’ ’ : 5 ’ t i ’ e t ime  o t t  L i , e ’ I s I n  i ’ l i  I i i ~~ 1 t,:Iit ’ t n  t , i ’ t u t ’ :  I t ,Cee  b a s i c  task s when these are

presented as S l t t n , ’ , l e  La r k - s as wai~ t I n , :  ca. r s l’or t,ditjOruS I” , H , arid U .  The

X’ e - I i S - t I n  ‘n t ’  I t ’s h’t i i t s ’ ,  I i r e  q i te n t  I n u n  s emuut ,- ,1 juriuuiai’ iiy from t he  results of Con d i—

H j e S t  H . I ii L i i i . : -: 2 i j u  j ,,n t t t h i s  s’,ii ,le ’ t t ;  were p resented  only the company names

n n u t d  b i t e  test was recs~ll  . n d t  eac h b.u ’ jul , sr i  t Ot e  av er ’aglm , each nam e could be

aLlot t ed  8 seconds ci ’ . m r n 4 i ,y t ime ‘i t t  ‘,‘ a : h i  p r e sen t a t i on , 16 seconds per t r i al

‘to ’ 35 recetids acr’Lis:: t h e  tw’ i study tr’i ti is . it , an absolute sense , recall

Se’ et t t en j  m w  when V i e - S e n t  i n  t s ’r itt s el p’o t . et , t  j a I l  ‘study  t it t ie  , recal l  bei rig 30%

‘or, t , h t ,  I ’ ir s t  trial , tn 1t~~ S it  t t , e,- s . .-  cl n - i  . F’u ,rtinutr ’tuie r en , tO te experimenters re—

i ci’ Led t Ot aL they n o b , :e t ” ,’ , :nJ ~~u [i , b ei ,’ t s n  who - h i Ll riot appeun ’ to be using the ful l

~Cunl y I inc L’t’i ’/n ’tlV e l y. P i e  bluntly , i t  seemed that  the subjects  found i t

d i  b ’ t ’ t c i t ’i t t, ,; uS t , c-u , - j  e i n t t s c i e r i t i ’ . n r . . ; l y  He t he  unni t er ia l  ott  a s l ide  for 20

LI

t t uv  i ,~ :t  ‘I . ‘ - 1  t h a t  t t i er’ e’ Wa;; Sn .n iuie ’  inici ’lert t,ri l evidence tha t  t h t ~’ s ub jec t s

i l  n , - ,t  C t ’ i ’en/ t i ’ I t ’ I ,I/ n t n r t  t i n e  fu ll  s t u d y  t ime f u r  the recall  t a sk , we mus t

-- i i t i . -‘Ut .  W h i t i  I LL l n i :I t r ’ cI to be a C e ) i t i . r a r y  1 n j  I I u t i n  t i o u t .  ~e have seen tha t

t in t ’ ‘i t  i i t  i ou; of’ a s a n  i t ch ta sk , ( e i t h e r  Task k ur Ta:;k D ) reducen i recal 1~

l - r i ’ l -  i ’ u i n i ! i n ’ n  l , ’,,n , ; n i t , , : I , : t t l  liii amounts (su~’ I”I~ ’,n ” uo [ 1) .  ‘ i ’ f t I s  f ’ i t i d i n g  in d ic a t e s

I
- 1 s t  U s..’ ;~ h 1 - t : : k  ~

‘ t , - ,n n k  away ” sOIflt.’thllii f t rou t t h e  n ’ ’ ’ r ’ n , l I  t a s k .  ‘ ‘ I n t l  n i g h t

~~ 1 i n n , ; , ’  - n i n t h  i f  t , O , ~ - s ’ t h c l e e n t s  were t iot  u -s i n g  t : i ’lv  tu ne l’s! hy whet ‘ n t i i ~~~ ‘l’ ni ’sk

S i ’ -u S  ‘ : 1 , a U r i ” ’ ! l : O  Lack woui li ItaVu: l l i t t . l e  e:t” t ’ , ‘ ‘H i n ’ - ’ ’ 15:-I c : , l I t  a nt anni er

~: - - ‘ t r I I : , t ’ , LI ; .  s t t ,~~, ’n ’L  n~~s , h nO u se  t he  t i m e  t ie - ii iii t o u t  , t n , e  t ’- r t ; tt tn i~~i rig

n y ,  I’ C S  - ‘ t - l ’ ~ I , t d - n ’ , - t , , O t ask . if  c n ’u r s e , we are ‘juite awut rt.’ -st’ t he ’

- 
- - I f  Si ‘ ,

~~ 
‘ t , i , t , f i a t ’ ’ ! , t : i f ,  t i n  5’ - iit .t ;niy time may be i tiv o lv e d ; it . Li feasible

‘- ( 1 ‘ -i ’ ’ - : e ‘ ,.s / t i : t V ’  ‘ s t i r r e d  between t h t ,~ I i a - . C a s k s .

- - 1 , - I  , , ‘ n, ’ - I I n n  c a l l  i t s  .. ‘v Sh i n e’ or: I n t ,’ T ’ I r ’ r ” - ’ l ’ , n l e  on er ich task



c i t __ u I  n , ’ ’ t , , t r, i t . - - ’ n t - I ’ .,, - ,.,,, e - ‘ - ‘ - ‘ h ’ ’  I ‘‘ ‘‘ ‘ ‘, ,•, , ‘ ‘ nu t  — ‘

t i m . . : -  1 - - ,i -LI I ’ ’-.’ I - t n ’ :e t , I :  - ; 
~~. ‘

~ 
, ,  ‘ 

I , . ,  .- i n . ’ ‘ - - -

-
‘ ~l l e t , , 1~ t ~~

. sn , i , , o- ,z ’ 1, - n ’ ..:’. ‘ ,. - ‘ “ -  “ - ‘ ‘ ‘  : a,: ‘ ‘a I . - , ‘ ‘ . . . n’ ’ ’ ,

C u t , ’ . ‘S m . I” ,;:, C i , ‘S - I .  ‘ t t _ - J  ‘ ‘ 5’ 1 -  ~~~‘ . . :  ‘ ‘ 
- 

t -

- 1. :, ’, , s’~~’ ’ ’ ’, : ’ t n ’ t u ’ - - t  . 1  , , , ‘ I r ’ . t ‘ - uO

l iS Le :  I i  ~i i t , , :  I ’ ,r ,, Sr~~, , ‘, ; : , t, -‘ ,, , et t o n i :  , ‘ c l ’ ’ I ’ C ’  , ‘ - 1 n: - :

n -  at  a ‘S i c :, n ::~ ; n n ,’ s ’ n t ’ ’, - - i to ’ S i - _ u ’ , .. !. I ‘ n t  ‘ - - u ’ ’ ’ ’ I n ’ C i , , m  i” r ’ t-

Ln ‘ t c,I ’,’ f ’  t i n ’.’ _ _ , t U , i ,  e : , I” ..’ , n t : ’ e: - :

l ’ a. m k , ‘5 C ,  ‘ C ,, i ,5~ n ” t - ,-’ c ’ f t !  ‘ - -I is Lu ’ -  I i  :‘ . ‘ ‘ ‘ e. t , m . : n ’ , u f  ‘ I, ’ - -i’ ’” a’ , t  , ‘‘ ‘ ~~
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(as reported t’ei’ Co u i d i t l o t t  H earl icr’ ) wa’s well w i t h i n t  the  range to be ex-

pected it’ the above values were extrapolated to predict performance at 20

seconds. The recall  values , w i t h  20 secontds exposure were 30.0% and 61i .hi%

for t r i a l s  I and 5 .

¶f’he e f fec t n t ’  sf_uaciiI; ’, the two occurrences 01 ’ the  item s is shown in

Figure  15. The values t’ ejux’ ese ’ttt the meant pe rcent  eui ’ t ’e ,n i . ( n u t ~ the twin trials.

Again , the spacing e ff ec t w:,ts h ighly  re l iable  (ri . 001), and a l though

Figure 15 suggests some va r i a t ions  as a fu n c t i on  of exp u , i : ; n i i n l  duration , the

j n t, ,m r : eu t t  ion was Hsr f r ”  ‘It b e ing  re l iab le  st a t i s t i c al l y .  In deed , no t i t e r —

ac t i’  ‘in among the  va,riab i es ( t r i a l s , spar r i ng , exposure Uutai_ ,lor t , sir ‘same—

n-l i t ’i ’t’:’ s’ itt ) was rd I ab l e .  ‘VO te l3ame—L J i i ’fe~’eri t  v a r i a b l e  had a small ‘ - t ’ IH ’u n ’t

( jm’,, = . 0 2 ) ,  the  reca l l  b e i n g  3’( . 3% when the  i t em occup ied the  same n - ,~~~~ t J d]

I n u S I t  It_ to t on  i ts  two  occur ’re r t ce ’s  , and 3)-i . h4 ’Z when t Ote pcnsi tier, dif’t’erc’l

Ti sta nt ipu d at , io it  of exposure d u ,r atiori  as ca r r i ed  cu t  iii t b :  Is eax I, t: t ’ i  —

rn n c u S u n cn rt l ’ u n i ni ni ’s ,turf~t 1c n rt ~~i t n t  l e n g th  n i l ’  r ’et erttl:iii interval . This l i n t_let’ t i i t ’

e ’x pon: ni  t~n .: luu’  ~i t  l i t ;  the I n utge ’r the x’et,enitioni i ntei’vaIl for all i teas excetn ’, C h i t’

i t e m I. ‘~rte i i i  lOte st udy  I i  c’t . All ci ’ t Ote d a t a  j n i” :,” seut t ed  e a r l i e r  I t a v r - S i t  t W O

•,H:,’, ‘ii f l ’’at’eu’t ee s  l i t  p. t’ forrr tanc e nave not u, ’ n ’ n i y ’ r c : ’I  I i ’s  the n’eC,s’nti cut, :5 e ’r v u J

i u i ’ r ’sas’a :m i i i ’  1.0 :lc ’ver :il m i n u t e s .  N e v ct ’ t t, e l e s s , n one of t I n  I I ’ , - d ’ : t e r” i ’’ n t t . I c n t , . ;

in,vol’,’ ,:nh ‘ ask:: l n i n t r t t e ’ u i  si  t tg ly  . I t  , ; e t-ur t cd t te ’ e ’ ’i ’iary  , tTte ’i ’’ ’ f ’n ’ u ’ &.’ , Li) I e : r /, f ,,. ! I t ’

n ’€ - n-~~c L 1  i,t I i  u~t t’n t : n n ’  1, 1st, of ’ posit i u n ’t i i i  t he  st t .t n i y  l i s t  . We fornted f i v e  ,fl’ n m U U C
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Fi H e t r e 15. Reca l l  as a fu n ct i o n  to i exposur e dur at  ion ( , 10 , 15 x c c . )  and
spac ing .
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Fre~ u ente ’y jUnl~~~ ctnLS . A f t e r  the ft _ u ‘suI,,~ect,s I n  ‘ - s c h m  g roup h at_ i completed

the  second recall  t r ia l , 18 were g iven Task 1” ;, tnd  18 were g i v en  i’ask I’,) , u s in i~

the exposure duration that was used for’ recall. Thus , the  c n , t t n i  i tj o n ~ were

identical to Cortdltlouiit F and D as reported earlier , except the exposure

durations were less,

Performanc e on frequency estimation was extremely good under all cont—

d it  ions , ‘i’he meant co r rela t i on s  (as determines..! from retrartsfornte’il II, ’ vt_ t I t t eS ’h

suit  the f i rst  t r ial  were .88 , .93 , and .92 f o r  5, 10, a n t I  15 seeo~ d’s , r c sI e n t ~~

t I V e iy . For the secoutd t r i a l , the s’orr’ espor iu l l ng v a l u e s  were .9 ~, . 9( , a : m n l

.9L . Although the iner formance  with 5 seconds exposure was a l it t l e: lower’

t h i s’s that with the l Ou t t l e i t ’  durations , a statistical antalysis ’sh’ew ’c’ni cindy I lie

t r i a l  et ’l’ect to be re l iable .  The values recorded earl i e r  for p er f u rn u t a r i ce

with 00 , i e e n j f t n l ’ s  n et ’ ‘study t ime per sl i de  were .9 h t  a n t I  .95 “~~r the two t r i n x l , s

j i m  ordeci’ , A plot of t h e  meant f requency judg t i t e ’n i t s  us a 3’u i i , n - ~, ion uf ’ t r ue

Ir e q ue.’n tcy on the’ s,:rIOtmd trial p r o d u c e d  curves t Ot a L Wl : i ’ t ’ a l tn t , ’ n ’ s t, i d e n t i c a l  to

nt nn l. shown for Conid it ion F in F’Igure 1.0. ‘I’he ev i nlr :i tn s uc’ is e s n i ~ ’ i U m ; i V e  t h a t  t h e

‘5::t i ntuit 105 of ‘tOte f requency with widt h the state rtannte’s use’  u / i ’ r ’ c’l was ri o t . c u t —

h i a t ,’ n n - J  by s tudy  t ime beyond 5 seconds Ott the first :;I.ut Jy trial desp i te tOte 
—

I n n , ’ ! tha t  t o r Ch e s  s tudy  ott  the seconud trial I nrtproved ‘to ’ i ’u ’rnt t an ce ’ . TOi l s  i n ; I ,i lt t

:Ii .,t_’-”,”Sf , t , t ’ t U L  I t :  ,,u’tier to improve pen ’f’on’rnance w i t h  add i t i n  u u t l t l  s tudy  t i m e  ‘a

,n : j j , 1’ :c .’t must  be t n -n :,; t ,s’ml , hut we have g iven  evidence  earl j e t ’  that Ce ’stin tg may

j  u S, set ’ I ’ ere wi th ‘s t •  I , L t e ’ i ’  I carol  rig of the di st , r ’I  Lu L i  ein t  n u t  t .hie f r e n h n l enu cy  n!  eiv m u

now ’s,’ ’ s’ t h u s s i t u a t i o n  i s viewed , i t  i i I l n s - i t ’ nI I, l i m i t .  tn t’ ‘ ‘u . i t ’  jiart ic-ui ar ‘10

I, e -subj ’’nrts e’s’,si’tmt i nj , lJy 11 W:i : t ’ t n t  15 : ; u ; n t n . u t t n l ’s W t mt’ t i  I t o ’  expo’sure ’s;inI~~~0

I’ ne
~~~ LL

i t  1 n t o t .  A 1 ’;t I i n , i _ l m e ’  measure n i ~ ~~‘ t i : r  I l i v  I t.y u: Itn - i w~ u : I  I lie ‘sum u t ’

I

-~~~ _ _
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‘ rd  10 5 I n ’  on ’  I , ’: . i ’ ) t t :  ii \lsi ’ii , ’ c- “ ‘ l t ’ m ’ ’: ‘ ‘ . ‘ -



- -.—- -~~~~— —..“~~~~ ‘—,-- ——-“-“ ‘ ,‘.

,
~~ft Tr iaI 2

::
I I I I
5 10 15 20

Exposure Duration (Seconds)

Fi’m~etr ’- 17. P~ rce ’nt r i c e ’ s  t i  on er rors  (misses  p lus  f a l m - . u -  , n l , u r l -  ~) us
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is almost I d e i t t l u .’n ; l Lu the average of the cc_ u nniitl oui ’s m t  t O t e  n m a i n i  e x p e r i m ent

a.u ‘secti iii Table 10. ‘l Ot s three c o r r e l a t i o n s  between the performances on

Task R and Task 1” We t’s .~~‘T, — .05, and .30, Although these values are , On

the average , a l i t t le hi gher than those shown in  tl’able 10 , in  n e i t h e r  case

suit th ey be said to di t’t’ei’ reliably from zero . Essen t i al ly , then , the in te r—

task cor re la t ions  which  were observed when the subjec ts  learned the tasks

st:-~~t e t i L i a l ly  d i i  t~~nt d i f fe r  from those which  were observed when the  tasks

W a l e pt ’ e : m c t t t e ’e I  1” ii ’ siunu l taru eous le a ru ,j  i ’t g ,  We canno t , t t te ’i ’ef ’ui ’e ’ , ho ld  to the

lust  f o n t  that independent ~ r t cn ed in g  occurs  only when a s u b j e c t  is  faced w i t h

t Ot e  l~:’ t r nu i t ig  s i t  two or umi C ) i ’e tasks s i m u l t a n e o u s l y .  ufhe independent crusading

is j u s t  as l ikely to cuccur  when the t ’a : r k s  are l e a rn e d  at d i f f e r e n t  t imes .

O umsntary and Di scus s ion

‘Clu e’ result ,m ut’ th is s’xhnerirneuut have shown that recall is di r’en.’tly i c—

laCed to exposure t i m e between 5 secon ds and 20 seconds , but that  ne i the r ’

l r e .l n u t i ’si ’t en y e ’st i tn ia t ’ ion i  t i n s ’  r e c o g n i t i o n  dcci ‘slants are influenced by exposure

t ru ce ’ . (ti n ’ major  puu ’p ose here wi I l  be to t ry  to put  these  f in d i n g s  in  per- —

. m l n t ’ ’ ’  L i v e .

‘t h i s  first , I u u e i n t t  we would l i k e  to e t u p h u a s iz e  Is that although  reca l l

i nrr c ’ei -~tns r e l i a b l y  as s tudy Lime increases , ~hte amoun t of t h i s  increase  i s

, n t r u n t  I i I ni an absoluu et sc ’im se  , and that , any u m o t , i  on of e f ’f ic  i ency in ‘ 1earnu i r t g

w , ’ ; l  ti r ’ecomnten id  th e  ti m e  t . n f  t l t ~ ‘shor i , u - i ’ s t u d y  I) er iu d  . We w i l l  look at t h i s

( ‘ I’ tnt ‘ r ,r s ’. . ’  ~ 0 j ot ’s  s i t  ~~ ‘~~~~ • 
t u t tO t e ’- :3cc-Ot t r t ’a  I t r i al  t i n e ’  mean numbers ‘ - ‘

j t ~~.11; ’s recal l ed wt,’n’ ,’ U’ ’ . ’( , J~ .o , I h ’
~~t , , : t u t n t  0 9 .  for  5, ‘10, 15 , antI 20 Ss’c’cnnd S ,

I ’ :. m I .. , I n 3 1.1,Vely . ‘[‘l it :  m ( u n ’ n ’ n : , r t i u i n n i  I t i ~’ t . n - u , a , j  st udy  t I , t m € .”s were 2O~0, ~8o , ‘TI ’ O , n / t i 4

- r I t ’ i s , 3 T i u l s  , ‘ t i n  C ; , , -  ‘ ,V L ’!’Ie, ,’ , - n i h  rt u ~’ i ’ mu’ t i’ u ’ m ( l n O I i s e  c e u t i ’ s t U u~ed 19, 30 , ~13 ,

1 50 t3tncl ’,tilS c u t ’ : - ‘ .1 ,, t u r n - . ‘t im e i: , w i t h  5 second s e x p u n : n t t r c  l ime , a

, -

~

, ‘ .~~~~~“ . . . .‘ ~~~~- .“. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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for Cond ition R , FR and Rb were 471’., 297W , and 2o’/~. Using rough fi gures ,

i t  can be seen that when the  ‘l’ask R and either Task F or ‘[‘ask U were learned

s imultan eousl y, the recall p erformance dropped by 20’/~. Wh en onl y Task R

was involv ed , recall fell about the same amount when the exposure t ime was

reduced from 20 second s to 5 second s - - front 47~ to 29~~. Yet we have seen

that  exposure periods beyon d 5 second had no i n f l U e n c e on e i the r  r e c o g n i t i o n

or frequency estimation (‘[‘ask II or Task F ) .  In a s imp le -minded  w a y ,  i t

would seem that Whi e ll ‘I’~ sk R was presented for simultaneous learni ng with

ei ther Task I) or Task F , the subject could allot 5 second s of cact i 20-

second exposure period to Task F (or Task U) and use the rem aining 15

second s to stud y the company names in preparation for recall, If all thi s

works out in th i s  way , performance on Task F or Task U should be compar able

to the perfornttance obse’rv~’d when these tasks were presented alone . Recall

s h o u l d  be equivalent  to th a t observed w i t l u  the’ 15-second exposure duration

when ‘[‘ask R was presen ted alone. This valu e would b~ 4l~~.

Obvious l y ,  the si u ttp le-mind ed approach is not tOt e correct  one .

Sont e th ing changes when  two or more tasks  are presen ted  for s imultaneous

learn ing , and at t h i s  poin t  we cannot  t e l l  j u s t  wha t  is involved . It

wou ld not appear that  ./ tu tajor fac tor  would be’ th~~ t i me los t in merel y

id entifying stitutu l i (which irumrc ’ase ui u , the number of tasks increase), be-

cause this amount of added t i i u t e  w i t h i n  the ranges w i t h  which  we ar e’ d e a l i n g

doe ’s not  seem to b~ a h ig h l y  imp o r t a n t  f a c t o r .

D IV I S I O N  OF EFFOR ’I ’

W e have assutu t ic’d that Lfl solu te sense the r e ’ mu st be a division of

e f l o r t  when  a s u b j e c t  a t  t i ’ i n n p t n ,  to l e a r n  s e ver a l  t a s k s  s in i u l t a u c o u s  l y ,  as

in Co1u d i t  ion FORD . It  i s  obv ious  th a t  when t h r ee  or tour iasks arc given

s i uiiu I t aule ous I y , t O t ’ - :~tu b j s i t s  nu n - t. sh i t  t fr o n t  t ine-  c l a s s  of Ihaler t~uls to 
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, u n o t t n n 10 t l t e - I t s s h t i l t s  t _ t i n t I u l  i i : I m ’ ” ! u  h- - u n i t i g  ! -  , i L i I , c ( I n s  - t t b j ~ ’c ts  t a ke t ( i l m c

to e’lassihy aclt st itt uu lu s c n.’ e’ t t  t ! m n n i g hu Le n do -~e: is oh no c ( i l t l i & ’ ( h l i e l u c ( l  for

learning . Or , be:c , i uss ( I t , ’  ‘ ‘ Sj ~ ’e t s  c o n n I r ~ - l  Lb  ir  s t u d y tint s w i t h i n  a slid , ’ ,

it titay hi ’ I !i .mt !n }’~-’,’ sp , ’ m t - I  I O U  ‘m u c h  t L u l L ’  o u r  t t c ’ l ’ l l ,  t h ~-y t a ’,’ ’  a l r e ; t d y l e ’ar n t ’d ,

and i .t e’sc u c ’ n t S  I. ± o -  o u t  L i e ’ s ’  ~ ‘ m I ch i  t h e y  } n , , t v ’  not le~ i’tu , ’c! - ~~~~ , LIS  LI t h i r ’j

p o s s i b i l i t y ,  t he subj ects .aay  i t t i n i s SUi lte  o ’ th e ’  s t i t u t u l i  n t  m r , t v

l i l t ’ Ur t ’ O ’ s e  u l  t h e  f i na l e’x p c t ’ i i t t t ’ u t t  ‘5,5, t n  t l n i ’ n l i ’ n ! . t n -  r h  h i t  ‘ u t e ’ ’ m e t n.

of t O u t ’ s ub j . -e ’t : i ’ s i ’ t u r oi  oil w i t l u i m u — s l i d u  it cH y t j t : s ,  m o  do iu:g , we’ asked

a m o st  ~.y : iu  r.tl qu ’s i o t t  . u b u ~~~t C s ui ’ m eul t ;nu t n ’ou s l ’ ’ ; t r n i r i p , , t , u t o n  I’ ,’ , d o’s this

s itt u u l t auit ’ous—l ’’ :i rm n i utn. ’ m ’ - n’ ad i gu.i L t ’ , I i u ’t i t  ! e ’ a r ’ ’ i u i ,ut , I , u e ’ I h i at t ’  h e ’ . t r t i~~u i~~, er

t i n ’  i f l h i i u . - l i e s ,  i n n  t h e  c r n t i e ’al ~ ,~t t d i t i~’n , C l n e ’  ‘ - ‘ i b i n ’ a t m m ’~ , u w  a l l  of  t t t e ’

S C  ( a t O L l  It _ u i ’ U n i t ’  of tO te L~~m ’k :’ ~u ,  
~~~ l; tud v (toi l , H t i’ui ; ui t s r  m l  s ec on d

t, :t m ” k , , t u i d  t m  m a !  lv , aLl fur t h e ’  third task. ‘t’b~ I’ , t i l t  . t u u } u r n n p r i , t t s  nh c -u ’ t ’u l ’ \ ’

t , e’~~~L ’ 5’ re g i v e n  ( ‘ I t . ’ t c u t , , t l  stud’,’ jtu ~1 was t i n t - s , t n : n s  u .s for  Cund u t n - n  t - t ~ , n ,

bu t  l i e  :;ui ~~~e’c ’ t , to n.’~~r l a d  to  st u d ’ ,  ‘ m u l e ’  t i , t o t  i ’ l l , , - t ask a t  a t i n e ’ . 1’~ e- s u I ~

- J e t -  t ’ ’ n a L ’ . i, it i,~ , t n ,  ( e n t s , I j (  ion F’— R — i )  ti n h id u t _ m t  t h a t  th ~ ’ C l u r ’ e- t a s k s

st ’, n , l i c ’d ~~ ‘ q ’ t e ’ u i L i d I  l y s’  op 1te ’~~n d  L u ’  s J t ’ t n t  ou t: ’ ‘ ‘ t : s l v  i i i  (I~’tidution F’kl ) ,

A ti ui r ,l .. n , n n u ! i ’ , j m .~~, L , ’ :t 5 . i e t d ’ , ’ d ,  IJ ’ id t ’r Con d i t  I o f l  !‘0 R 1.) , n o t  u n i V . , ’ C u ’

C i t  n t ’ t ! n J i ’ C t , i ‘ s h i , ’t ~ r r i l  n; t, I n t l  II t _ n t  . 1  v t-u t C I , i : , :~ b e fc r r , ’ ‘ I n u v i n i S  s u n  I t ’  C t ”

s i t s  s , b u t t  I 1 : -  V .i i s t u  5 m w  ( l u l l  v a S i i i ! ’  1 ~ c I ti ns, of  n n t i  n ’T )  tI I, I ‘ ( I .

n -d ~-d n~’ I - ‘5  v I n  :. , t  n , r , ci i ’ m i : ’ ’ !  , S t i !  s do S I  5-a - u  ~
‘ r ‘~‘ e ’ , 1 I ’’

s l m u i ’ : i  s, ,  ~~~~~ . i n I ;  ~~~~~~ c n t ’ n ’ i n ’ c ! 0 ’ I i n . n u l h  i n ’ ‘ ‘ m ’ ’_ ’ ’ - - . ’ , l i ’ s , b u t t  1 u ,,

v,- i r i t - d  t r o l l ‘.1 i ,~ i , ’ t n  :,, i i t ’  i t t  mu r .’t n u c l n n m ”  n . i ” r t e ’ r . t~,- i l - m V ’  n,’aJ l . , e t t i t u s  : n r r . u i i L ~ -

t u
~

, r u t  Couid i t ion Rb (It ) , sb’ 1’ t I m  t I , ,  t i lt  a~~t i  n ”  e l  t t  s inn ’ I c ‘i s : ’

‘ i t  ‘,,t j t u u u l  u u t ’  5 sI id e L!nu s , ~~~ ‘ , t h u ’ ’  cotud i - I ‘ ‘ r i m -  ‘n . -  r u . I RI; , I ” R I ) ( S )  - a n t ’ 



Method

Slides . It will be remember ed that for Conditions F, R , and U , as

presen ted in earlier sections , the subj ect was presented slides on which

only the state names appeared (Task F), only company names appeared (Task

R), or only traffic signs appeared (Task D). In implementing Condition

F-R-D for the curr ent study , th e three sets of slides used for Conditions

F , R , and D were s impl y give n in sequence (including the primacy and recency

slid es for each task). Therefore , tile subjects were shown 78 successive

slid es. As will be exp lain ed later , the order in which the three tasks was

given was va’ied across subgroups of subjects.

For Cond ition FRD (S), it was necessary to present the sam e 78 slides

as shown in Cond ition F-R-D . The three sets of slides (26 for each task)

were interwoven in such a way that the first three slides (after the pr imacy

slides) carried the same stimuli as did the first slid e for Condition FRD .

In th e same way , slid es 4-6 carried the same stimuli as did the second slide

for Condition FRD , and so on . Within each group of three slides for Condi-

tion FRD (S) the order was random , subject to the restriction that two con-

secutive slides not carry st i tr uu l i from the saint : class. Thus , the last

slide of one se t of three had to carry a different class of material than

did the first slid e of the following s~ t of three. Of course , different

slid e orders were constructed for each of the three forms for Conditions

F-R-D and FRD ( S ).

Procedure and subjects. Each of the 78 slid es required for Condi-

t ions F - R - D  and FRD (S) was present ed for 7 seconds , whil e each of the 2b

slid es used for Condition FRD was show n for 20 seconds. Obviously , the

total stud y time per trial was 26 second s longer for Conditions FRD (S) and

F-K -U titan for Condition FRI) (546 seconds versus 520 seconds). W e have

.t~~m ; u , nue d t ha t  t h i s  su t u a l  I difference’ wil I be of l i t t  I~ ’ cons ’q u ence .

_ _  -,--‘ _
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‘(It ,’ order ut  ihi~- ttti’ ’ ‘ L~~sk ’,, u I  I,~~m t c I i L t u , I n  I — k — I )  (iLl t i l e  s t u d y  t r i ~~1s

‘ S i  v ar i e d  I r e - s  ~~~. ‘
‘-, S i t e t i  I l i S t  e S & ’ I l  t ~~ - k  o c c u r r u - ’ J  , ‘n~u,i 1 l y o f t ’ m u i  I s

01 Lb  t h r u  ~ o 5 j I  t n n u ’ m . l i t e  order of t he ru Icution t e st s  w .- n . ,  a l so  v a r i e d

t i t r  i W , m V S  ati d L b s~~s w,. to o r t l u o g ’ u m t a I to t h e’ t h ree ’ u~ tiers oi. S tud y , and w e t s

a l s o  ct’ n i s s e m d w i t h  i o r t r ~~, . A total ’ ~ 1 54 su b j e c t r s  was ass i g u ’isd t o  u t u c i t  01

L i m e  t u t u - u ’  c u n d i t u  , ‘ u i s

‘l ’ius sub j e - s t a ;  w ere ’  f u l l y i u u f o r u i t ~’d e- o nem~, - r f i u u t~I t i n t  n a t u r e  of th e’ stud y

l i s ts and cnl t h u s  u t - a r u r u ’ n u t  t h u  t e s t s  to be’ g i v e n  for  emachi  c i  asu ;  ol l t t a t e ’r i  a !

F u r t her m o r e ’, t a c i t  s u b je c t  was  given a curd  w h u i c i u  d e s c r i b ed  b r i e ’  t l y t i l e ’

re  L it  i o n sh u i p  b et w e e n  c lass  uf  s t i u t u u l i  and type  ul r - L c u u t i o l u  L~’st ;  - ‘  .g -

company n d i : u t ’ s  were to be r e c , - ih l ed . ( I t s  ~ub j e ’c t s  had t h i s  e rd a v a i l a b l e

-it i ll t i i u ’ ’ ’ m  t , t r o u m c ’ ’i ou t . t i i e~ .s’:SS ion , . u n n J  t u e ’, we’re t o l d  to rs icr  to t I l e  , u r n u

in e lse ’ th e y  )s t~~ot how they wer e’ to  be ’ L i ’  “ t e d  f o r  a g i ven  c la s s  ~.i i  u u u a t ’ - r i a l

R e su l t s

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘f lue c u  Ir e  at . l ou t  be’t we ’&m u t  L i t ,  J c t d  C, e’ui

I , r s q n n n tlem y of t h i s  ~O s t - i t s  f l a i f l em S and t hue- i, r t rue ; u r e c l u e t u cy  W .’ u r -, d~ te’ i - ‘  I t i u ” ~

I or - - u - l u  .;ut b j e’ t’t , ‘lbs  ~~‘ t r a i ls  f o r m a t  j o l t  w a s  a g i  i,n u sed  lot  s t a t i s t ic  i i

PU 1’l ’ n t u u t s  , I t ,  t n , . ’ t u ,  c o r r u - l . i t  l o u t s  a r e  s h o w n  in F i g u r e ’  Id as a t un c t  ion  t ’l

tri a l riud e’& ’ t j d i t i , n m t s  - F l i t  t l n r e - e  c o n d i t i o n s  c o n s!  itu t-t d a re-liabl e - ‘n u t ’

u l  v ; t r f . , m n t  e’ (j ~ 
l l O l  ) , arid , ,ts ca n be’ su .’e’ui , this w,n : ;  I , u r ; t , , l v  pr o du ced b y

t I e  b i t  r - , u - r t ’ u r n i , u u i c e  o t  t I , ’ s n t b j s c i s  ~‘, i v e ’ u l  C on d i t .. i , n t u  i- —K-I ) Lt t au by L i e ’ : . u ’

Lt a. S 0’, m ’ , - ( I I n ,  t i u t -  t , t h e  n, tw o c o n d u i t _ i n s . lit s p i t u  of t i ’  t~ t , m t  i : ; t  i c - - t i :~~n~~’ m i u 1 i

t _ S ’ t C s  u, ’!  I t ’ ,  d j l ’ l , ’t ’ u ’ t n , c t  t t - , c ’ i n ;~ c oj u d f t  i o n s , Wi s h o u l d  !1~~~1 t t (  i n t L  (~~i . u l  L i t  , t m u \

,ibr ,u h ti t . ’ S e ’ t u S t ,’ L O t , ’ d j flu r u e - - .s sr u ; u n , u l l  , .me ’ t h a t  L u ’’ , e u i i r e - I L I Lj , ’f l : ’  w i t ,  
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high for al l  condit ions . When the raw f r e q u e n c y  jud gments were used as the-

response measure , the differences au ttong t u e  c o n d i t i o n s  were not statistic all y

reliable. The cri tical statistic was the interaction between condition and

pres ented frequency . The sharpness of t h e  slope for each condition should

correspond to the hei gh t of the line in Figure 18. The slope difference s

did corr espond to the diff erences jut Figure 18 but were not reliable statis-

ticall y (~ .06). Thus , t h e  two response measures did not agree in st a t i s-

t ical  d e t a i l .  It  SCCUIS to us that the -  ap propriate’ conclus ion  is that a

small e f f e c t  of condit ions was present , and that performance under Condi t ion

F- K - U was b e t t e r  t han  t ha t  under the other two conditions .

It will be remeumbered that in Condition F-R-D each task occurred

in each of the three positions in the- stud y list an equal number of t ime s ,

and tha t  18 sub j ec t s  we ’re ’ assi gned to each of the three’ stud y ord ers (FUR ,

RFJ), DRF) . B ecause eac h retention interval occurred with each order an

equ al number of times , differences due to po sition of the - task in the - stud y

lis t could be assessed d i r e c t l y. Neither response measure re -fi t -u te d an j u t -

ll ue’ncem of the - position of the- task in the stud y list , i ndic a ting again thit

stability of the me’ uu lories across short re te ntion intervals. Di f fer ences

in the - le’ngt h of t h e  re tention interval pro duc ed by differ ences i n  th~

order of taking t he  three test s again also la i leu to i u i f i u t ’ t u c e  p e r f o r m a n c e .

Task R Lreca ll ) . An anal ys is of r e c a l l  s luet wed (hal coudit i outs did

not dif i Cr , ai thoug ht tit u i n f l u e n c e -  of spa c i lug  was  a p p a ren t  as u s u a l  (~~

. 001)  - Figure 19 shows the- percent r e ’ c m u l I at ;  a fu n ct  ion 01 cuind it ion and

l ag  for  both t r i a l s  combined , Ti te r s was i n c o n s i s t e n c y  in t iut ’ uut a gnitud c of

,, — ~~~~~~~~~~~~~~~~~~~~~ —~~~-~~~— —



n e u ’~~, t i ,, i tt, ,~~ i i , , , ,  I ( o u t  i n !  ‘ , u t l u ! i t i i , n s  
~J2, 

004) , ‘Ib i s  i i u t ,  r~ t ’ - t  i on

S ’ S  pn ’~~s~.— n L  O t t  s_ u t  h t r i a l s , m u d  We ’ l u t , v e  be ’su i  u u i a b l u -  t o  f i n d  ui iy e’ ’,n r u  ‘ 1 ’ ’

en! i I , or s LU C i ’J , Le ’ n n p o u t  i.t in  any way - ‘l’hle’ Sanuu- —Difi&’r~.-nt vm ,irimi b Ic’ d u~l

n r u n U u . ~~s ~u r e l i a b le  m m i i i  e f f e c t  and i t  d id  not e nt e r  j u t o  any re - liable u’ uut er-

a c tj n ,’ u ’ts , ‘lie sr i  t i e - i l  I i  id i u t , I  b r  t he ’  p r e s e n t  pu rpose s  iS t hi t ;  la ck  of a

d i  I 1 ~~~ 051’ iii r e c a l l  a t e s u i g  h i t ’ t h r e e  c o L u d i t  ions . O ver a l l  , t h e  r e c a l l

val u e s  we t ,  2/ n ,~~~~~, i 1  , 7 , and di 97~ f or C o u d i t j n .’zt s  FRI ) , F R D ( S )  , and F-K—U ,

U’ . p s C L l U l l y .

‘r i te  I ,  b tI of I l ie ~
‘, I i i t t  ion i i ite ’ u: va I d id no t  i n!  luc i t e - c ’  t e C J  11

S e i n i i ; n j u i ,.~ s e - r u ’ s ,  t,d u~ t ’  rss et e u n d il m a i l s  f o r  b u t t , t r i a l s  g a v e ’  v a l u e t s uI 2 3 . 1 ,

3 . , ,u n i d  3 17, I o r  th~ sli o t _ , t u d j u t ’ , a u j d long  r et s i i t  ion I RI erval  s , r es pet e’ ‘ -

i-i - l v .  Co ui d ir iou F— ’u’i - ’) w e  ;~u~l’,’ ’ , -d i ’ e ii t , , r  t i n ,  p o s i t i o n  of t i l e  t a s k  in

t h e st ’ ,u lv lIst u t , !  f i r tb ~ L e : m g t b  of t h e ’  r ete t ,ti ouu i ’u t ’rval , Ne ither of

the ’s, ’  i t ’ j . u b l ~ ’s in :  l u - I t t  , ‘d i s _ u  : u l l ,  l i e -  ru - c- a l l  ‘j , i ! U , - s  W t t , - u i  l , t s F  K ‘S,I S  i l l

t h e  l i t :  ‘t , s’.te , uid , , u ’ i d  third ui - i t  j m ’ t , t .  j ut t h i e .’ u , t ’ i,id v l i s t  w e r e  d ’ b , d i i ,

and dS 57, . ‘l’lt s I’ ‘ s , t - e ’ S S ’ h ,t ui I - ‘1’ ,- I u u L i g t s! I’ e - t e ’ T t t ! u n t t  j u t i  ‘ j e t !  woeu ld

b 1 t h u  c u t . . ’ t u i  w i n  i c i t  i t , ’ ~~~~~ ~ u- c u p i u . d t i l e ’  i i  r~~t 1n ’ ’~it 1011 I I I  t lie s t u d y

1 i st  , a rid t n , , C  t I n  i e u l i ’g r . -  t ~- ‘ l t  l O l l  1 ;  - I , - I, ~u n  , n. a 1, ‘ u i ’  t h u  i t ,  ‘ it t ’ m a  I e u u i

s ,t s  ~ / 1e : ; i ’ u ’ i  I e s t  (‘ i ’ t c l ’t t  i l l I l  u t ,  t - v , u I s - s l u t  lus  t~~n c  c m i ’ , , ,’ W I ; ,  t h u .  t a s k

o c e c i t - r u t  l i t  L u ’  ‘ m m 1  ~‘ a s I t t o ~ I S  t ! u ,  s t u t d ’ c I i s ’  nid w , u ’ . r’ ’ca t l , d  I t t o t

l it t V a t _ t i ’ f - S  t ’ ’ , -. c e l l  ‘5 , 5  ,ld. ’i,, , W’ t ’ I . I n , i t , ) , u  n ’ , j , , l i n k o f  d I ~~ J t i ’ e ’fl , n - n,

‘ e - c -  ‘-,s t b 1  I n ’ . ’ ’ I L t !  , - v , - r u  s t ‘n ‘i ui’ i’ , ! u ’ t u t  i t ’ l l  i t t  i t _ u !  wa s  ‘‘xu t’ui d ,’ nt

a~’pi’ .-c j abl~ t i n  u ” t t , ‘ ‘ ‘,t ’ x  u n i V  ‘ ‘t ’ ’ v i o ’ t ’~ i ’ , t ’ r v . u l — ;  t t i s ’ - d , ~ s e , , h l  s t i l l  i t ’ —

r .  l i t  i v  ~ ; i n l l n t t h  ‘ ‘ I n -e l . i s ’ h i t -  i ’  e ’ l l l U u l  1 1 1 , 1 ’ .’ - 1 i ’ I s W  I - ‘ ‘ ‘ ‘ u t ’  ,oid

l i i i ’ , ’ , r -

[‘,i~ k I) r e ,, I t i o:i ‘ ‘ I t ’s ’  t t u -u;  I l l  U ~ , ‘~ ‘ i i  u j o l t  I ,  I i l l  u ’  , i t t  ,- t u r n ’’ - ,—,
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t he  three condi t ions  occurre n d oui onl y one’ t y p e ’ of i~~e-ttu ; consequ entl y we will

dismiss  quickl y those t ypes  for which d i l l  , ‘ r e l t t  eS did  not occur .  As has

b een true throughout , errors  on broken pairs exce - cd e- d  those on new pairs ,

but the combined er r o r s  out t he broke-i t and flcw pairs did not d i f f e r  across

condition (~ .34)  , site! Lit , L ength of t b -  um ep u r a t  ion var iable  h it_ id no

in f l u e n c e  (~ , 7 0 ) .

‘l’h e onl y t i - i  iab le-  e L I  ~ct ol coumdjtj ,out s i s  shown i i i  Fi gure 20 , wh te r e

tt tj S St’S ami d ua lse ale ir u it ,, (on new l i t m u s ) s u u t u u t c u l  across both t r i a l s  are shown

or each cond i t  l i l t  ‘th is i n t u t r a c t i ou l  between c o n d i t i on  and it ciii type- wa s

! n I ~g ht L y r e l i . u b  Ic  (~ = 0 t h ) , as was a lso t ht ut d i f f e r e n c e  auui outg condi t ions  on

t o ts  I er rors  (p = 00 1, ) . Ne’ other L S s L u u i  wa s  si g n i f i c a n t  sta tist ica ll y

nor i t i t u ,’r ae ’ t ed wi t h u  c o t u d  L i n u u i s  - For Coud it  ion F’—R—!J  no e l f  s e -h  Wds fou n d

b r  t i n e ’  p o s i t i o n  e’l th~ recognition task in the stud y list ,

Corr e- lat louts ,  ‘Ir i s  I I b y ‘Jr L a b  2 c o r r e  t at  louts  showed subs tant Ia !

1 j a b i i i  t y  for a I I t t _ u : , k s  for a l l  eottd it i o n s  . As u , ’uS be ’ i i  true for  pr e -

v m o u t s  d a t a , the ’ v a l u e ’ s  u sed  fo r  the ’ corr,’lati uuui s we-re t u .n t a l  err ors [or task

I) ~~ t r s m m s  for ma t i o n  of’ r I u t  ‘l’ ..is k F , aitd t o t a l  r e c ;u  11 for Task K t h u  n i n e

‘ ‘ n ’u r r u - i a t  ions be ’twe ’u ’n I r i d  i s  I mi nd 2 v a r i e d  b e t w e e n  i~~~a and 5u . The- It u u ’J i l S

o f  n I t . ,  thre e’ c o r r e ’ I , i I ,  t ’ a i S  Were  .6 1 , , / u , auud ‘ti lot ~- o r u dj t I o n s  1”}W , F’R,D(S),

a n t i  i - P — U , r s p ’ - n , t i v e  l v , by eon v e iu ’ j on ah  s i m m  i s L I e m i tm i e u , t S , hit s IWo cx

t r e t t m u u -  i t s t i n s  du ‘ t a t  d i l l ,  r s , u t , i~~~I u c a t l y ,  l i i  , , m i ’l i e r  : u u i , t  l o u t s  we’ e ’on s id cre - d

L t t e  i k e ’ l j i u i .uu , ul 01 -.ubjn u ’ ! s  , i t . L e n d i i i t ,  e l t _ f  t e ’ C t ’ Id, l i L l y  t i ’ t h e ’  h u r s t ’ m , asks o t t

t h ~ two t r i a l s . t i n  p ;t r h i cu l i r  , it s e - u - t i e ’ ’ 1  i_ m i t  soltie sub l u -e ’ t s  utuig h ut spend

‘ : i , , t ’  I. i t t i t -  in s t u d y i  n u ~ t, t he ’ t ’ o i t n l ) , t t l V  i 1 , i f l i eS  On ( l ie - t i t ’ u  n uu i d t r i a l titan on l i e
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firs t , thut’ r u .’b y I us’ rio;; t h e ’ n u t ,  t ’ t r j u I  e , , n ’ ~ l , m t  u u u i s  l u i r i l l  t , u ~~ i : t , -  l u

~n [s5e- fl I: dat ‘u Ri Vs ‘l e t  5d i~ u~ u ,  u t - , t i m  is cii  - t ~ t - I L e u l m u  It t u t u  I -1< -11 1 t ~~
‘ u,’ ’  Id

b 5 d i b  j i c u l l  Le i i i ’  m u r  i ,m e u u u s s  L iu ;kO , vet iL u - ‘ l i a b i  1! l e S  ‘ u i ’ t h i s  ,~~ u m i -

e ! i h i e u n w i ’ ’ 1 nw r t o u t  w-  t ’~~’ L l t u i s  b r  L , O t ’ l t l , , i i  i - k i n  S l i  i the ~ imb p u - e l  ~ , u u _ i 1 d

al locate ’ u u t ,  t ~ t, - u s k a  d i I  f t _ r u - n t  i ml l y oui I li e’ I ~ .‘, 
- cial ‘ l ii i  t a m ! ’ - t , I’ O i l ’

m ’ , t h a t _ m i  d i  t ’ t , ’ i  i , i i ’ m !  u t  t a t  l o u t  s u e,  t o t  - t ’~ .’ u t ,  t o ! u , m t _ u  b i t t  t i t : , L  1 1 1 ’  ‘i .

[ n ,  ,~~~ - m a ’ , - i u t ’ e l ’ ir i s ! L L u r r e l , m ? l o u i s  b r  iL ; I , R , -oud W ’  r e ~ ‘ , 5 ) ,

uid - 
‘ ,!, , r~ sp eu; t ly e  ly

W~’ i u t r t t  i’Ie - x t  L u  I l u u , ’ c~ n r r ~ I t u t i c u t i s  u u l  t a s k s  with in , , m e : h i  of th e  m h i i ’~

e t u u u d i t i u u n n : t  S u p u u  ‘n i t ; ’ ut_ i l’ u c ” ’v i ou s  i i u , d i u u ; ~s , We’ J o u t u d  t h a t  t t m t ,  f ) e’I’ b O r ’ u u t t ~ c’S

‘ i t  ‘1’ , m s I ~ R am i d  F u s k  F ~~~ ‘ r~ s sS t ’ f l t j , t I I V  t i u u r e ’ l , i t  ,‘d , t I ; ’  t h r e e  cu r r t ’ l , i t i o i m -

. h t , , ‘u , , u ’ u u I  07 - i i i ’ ’ thre e ccii’ ’ 1 , u t  i o n ; , b ,  tw . , , ’ut  t a s k  R and t a s k  I)

551 - - I I , . , h , m l ‘3 m ’ t , ’r C o i i d i t l , n m t ”  ‘k ! ) ,  I- l ’2 ) t , d I , , uuiel  [-‘ - K- I) , r e s p e c t f u l l y  -

cit aoL ‘‘ - ‘ W ~~~’ -y  t h u s  ‘ u ’s ~ l m t  i on  w it ; : , , u lOW I~ u r  L u n d i t i e m n F’RD . ‘t h u i s  c o l t —

c h u m  i o u  W I , , ! t , , u ! ‘ ‘un i t _ u ’ m i - , ! t h u  corr e I ,it joiu w e  .~~1 ( l u l l ,  1 0 ) ,  and i c r  a

V,  I ’,’ - i l tu l I r s , , i  l I t  ( u s  ‘ ‘ I t , u . u t )  
- L I t ~ v a i t u e  5., ’, .!, 0 ,  l I ~~- c o r r e l i t  t o u t s  be

I S t _ e l t t.u , - I ~ I- mu ! l i - ’ 1’ Ii w .,I’ 3(1 , . 1 7 , ,iiie l .11 / l’)~ (.uttdlt juiis I-i , t : f t ( : , )

I ~ ‘; - l )  i ’ -  o r - ;  r’ , II ’ , h i rat t w o  ce ’rr ’ 1. i t j , t m ’ u :t (i~ t u t e  u t i  l i i i  w u i l t  m i t , ) , ,

i ’ , ’ u m u u ,  e’ a r [ i t ’ u ’ ( ‘b l u E .  11 ,)), .uid ,- u I t I u u u u i ’ } t  t h u s  m i d  s - n m  t ’ e I . t t I u u u t  u i t i ~ ’l ~ I s u  t i m ’ t o

, , u i m u ’ l i i ,  ~ e u u u ” u ’ t  I i , -  i t - u t ; ’ !  i~ . b~ s e t  s t , , t
,,

s tj e ~ n l u ’ ,- - /( 11 1 5  - m i t ,

5, h m . t ’~u ’  ‘ a t ’ 1 , , t I l u!  ml ’ ‘ ‘ ‘  u I i ’, jO u ’t , 1 ’ I it is ‘ xp ’  u ’ u ; m : u , n , u , i u l d  u u~ m~ a ho ,u , ’i

l’, ’ t s i e t t - , ’ ’,

- 1 ‘.‘ - - “ ‘ u , I 1) 1  : , t_ 0 ’,~-’ ‘

~~~
, c’ i u n i t  m l  L i -

’ - n u t ’ s  i t  n m ’ ; - m i ’ , u t ’ ’ e iti s u - z ’ ~ ’ , d  ! m ’ j  - ‘ i t d j t  u i ’

I’ V t  , , - m m  I t u S i i i ’ I u ‘1 ‘ P t t ’ , ) a i t t _ I  m d  j j - u s  I’ — R  — a u se  b e t u  - it 1 mu 1 u a i’ ’ i n  u t  I we i

‘p U t , , ‘ e ’ - m u p l j t i . ) l t ’ j ci; , ! m ’ , n t  c u t l e t i n  i t _ i L - Le’ u l t ’ u i u e ’\  - 5:, u i ’ ’ I , ’ ’ , ’ ’
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‘ ‘-j a l s  combin ed as a funct ion of conditions .
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was probab ly a l i t t i t - I ; .  ‘ Le’r for s c ’ u l i u e ’ n l  lab I n l’ u i l i i )  t h a i i  j , i  s i u m u c u i t a n e o u s

l i a i sin g , For ii’~~e i ’ , J u i  I e , i i , i t S  gr e u c i p s  c l i i  l i - r i - m i  o u t  Ouu e i ’ ,’pe  m l  e r r o r  L u i l i s S L ’ S )  -

We do not be i c-v,  t h a t  any it o  i t t  t 0 1 t n n d ; m ; t u e - u t  n I s i gn i . V i e :  m in c e  can be made

r um these  d i f f - ~r~~ne n-i l j c f ,  IS  L , n  Sa y  L t n , u t  i t  a p p e a l ’s that  s imul taneou s

lea rn i  mt _ f of’ t h r ee -  t asks , t c S t r , ,  it mu b oet t t I t ~ ’ u - ’i’ i ue r a t e  as did the learn—

-t og of ouch  t ;u sk  s ep t n r  - ‘ e l y - I ’ l n , n I: t I ’ , ’ sub m t - c is ~:;sv h av e to “j limp ” irout n one

I, I u s  of t o m  t er cals to another s e’e’it5 a h av e  ,tm; y , u 51 ,511 i m e ’ g . u  Li ve e’1 fe -c t

h o ’  o n ’t s t  . ftc t a c t ’ L i s t  u ,  r i . ,t s ’ , , - e u i c e  on mii i I t us ks  was n - s s , , m u t I m ; J l y

e -c ~t _ m i , ”mi l ’ ’rt t for  C~~n - I j tj , u u s  , u u i u i  I iW (S) j u t , I t _ , t s t u ,’s t h a t  hav i ng d i , f f t ’ r e u i t

c ! S S Ss S  of t m u , ’ ; t e C j c i l s i cu t is a s l i d e  is  ,t !  tie’ ‘ - i t s’ s ct e ’ ; n S S  b r  the l e a r : iu tg -

C E N E V A 1 . , r p , .
1 ‘-~~

‘
~~~ AM ) l~~ u ‘UM ~ ON

thu r ~m ; u i m i r i c s i  ~ t u ’ W 1 u L t g . ’ “if u 5 t i t , i p ; p p n , - i p , u t j  n,’ has i o lv  ci p r i m a r i l y l roiu

i X j ) u  ‘r I n t e r n  t S i t  n W i n ; — . h , , ;;~~ - , s t sp  Ic  1 ;m:- ;k S t a  Se P- . ii ‘ n O n  1 as the u ;
~Itcr in s t il  a I

ft t f u  ~~e u t i , l I c~~i , n l l t i , ,.t’is af  t h e ,  ~~~~~~~~ i e~~t ’5~~~t we-  r 1 :t i r ~ ’d t lua t

our su b j e c t s  u r en ;’ d L t ! ’ : L u .’ ’ , i i  List’ , : m i m i s t L t ~t i u - ’ o t ; ; , I y  IL’ ’, e L  n c e  w h i c h

!u , , s  i t _ s u i t  - e i  cia - muCh u j ’ - m t , , ~~id t I , -, w ’ : 1t ~ , m b m t ~~’ mt  lu , ’m ’u t ’ L h u  a : r  k u i o w b n ’ I f u  c’, a l u i t ~’d

t rou t h i t s  m i s t  of  s u ~ ;m ; ic ’  LT , t s k S  ,I i i i n ’ u ’ : m ’ / - , du , t k i t i ~’ , t t m u  t ’ t f , e t  of V , u I  t a b l e s

Pu  L I m u l l  .,t ou - ‘C t i n t _ I  t v I  m b ’ ~ ,i t - i~~L, m c , m : ,  nut . I t i n . , i uu i e ‘it ,  l i - i s ’  l i e u , p m  f o n t  t u t W h t s i i  t h u s

s i t u ,  I’ , Lush” toi l ” ,’ ‘ ‘- , e ’ ’ ’ ’ t r a mt . !‘ , t  I: t i ’ ’, ’ s , n i t e d  ~.,- H -  - t h u  u m l m u t e i ’ m , u l : ’

I c r  fo u r  , ( j t  1 u’ -i ‘ ‘ m s  m o  n d , . t m ;~~ ,~ t i n  t u  i ’ mm n ,-, t n t ’ ( I i  ‘ ‘cr ci,’ 1 ;tn ;, t ‘ i - u s  a S, ’eI

and t i m . r u ’ t e u u t l u ” t O t t ,  I I t t ’ ,‘ ti ’ ,~~ ‘ i t .’ , t , t t u i I - t a ~~eI L i e s i t i u ] u ’c t~~~, b u t  i i  i t

t_ i j ‘ i , ci j u t  m a t  j u t .  - t_u , - n i t  1 us ma il s- - u. ) I ba t s i ,  a ti c’s’ b~ 
- ‘“ ‘ i i i ,’ n i  , e’ - V . , t 1

sJ ’m u m ’ i m n d  i i  t u ’ ’t I~ ‘~ i u ~~~~~~~~ . ‘~~ ‘ ‘ ~~ m m ;  t m - i ’ - ’ ‘ ,- is k :  S i t - t o l l  f l ’  P H . l y  go t _ u ’  m i i u c ’ h i

L ii ,, s m m ’  I e - m , r r t i ; u n ’  -i ’m !,,,t o’li t I m e  51’ ’ i i  wt t  i t i n ,  I, i O t-; S w , - r ,  t i m - s i ’ S t i

i t t ’  y

in c  Id an t :11 I ‘ ‘ i t  H p I it w s~ r - ,‘‘ -u d i , - I no ’. . 1 1 1  - uw 1 ’ ~ t o u t s  I t ,  u t , ; u



I I n  1

w h i c h  can  soun, ’ L L ; t ,, ~ b ,  d u . m s t p  l e n t i w i u m , t ! i  U S e  ,,‘ i  ‘, O j ’ s — ,,‘ t m y - , - n t t  1 u , , t t , m ~ I , c b t u u j —

‘lu s t ,  I m U  s tad y lug jets Ide of a I Le m r n L u m ,m ’, , . u L ’ cSa , - ! t l e  , ‘ S i t ’  I’ ’ a - -  o t h e r  l u l v e s  L i  -

- u t  i,n t  ,~ . - , F is .-m~ - t ’ ~,. , , uw - , 197 5 )  P - m V c~~u t c  lud c d  th a t  i r e q t _ u e t i t c y  ass Liu tila —

L i o n  is is ! m I ~~u i un d~~r ; u t c m d s u t t . m  c o nd i t ion s  as’ u n d e r  in t e n t !  , n u t ; i l c on d i t i o n s

t h i j t ,  WuS not the -  c - m a ,  i t u  our u , I s L , t , ‘IL i u m u ’ i d e ’ u ’ m L u l  t e m i r u u i u ’ m1’, b r  a l l  t o ut

tasks wa s al-s m ” , s , ‘~~~~
- ‘ , b t t ; t i t  t h a t .  fo r  j m , L ,  u i t . j u t i a l I ,  t i ; i ; i p ,  and iui in

I t _ u t ’  5 , ’ t i S e ’ was  ut o t gre - il in m i u m i o u t I t ,  u t ’  , m u i V  c u t  t l u e u t u . S t i l l , i t  t ’ , u s ’l  b t _ ’

r u - e - u V i u J , .-; ed _ luaL h ue ’ S t ; . t l  1 ,i u m u o u f l i_ o f in s i d s i i t  al  I e’ a r f l h u l g  w h i c h  d id  o c c u r

w i t h i n  a L W  t i  [iii , ‘ ‘5 0 i i i L e L m t  i o u i , m 1 1 -  n e , ,  i mug w o u l d  , w h i t - u t  we t h i n k  i t t  t m

‘1. - 
‘ - r :  m o ,  1 days of i us t d e ’u t a  I c~ ;I u s e ; r u  t e n  eV u  m l  s , ouls  L i  l u t e  • m l o n m i u c d a b  1

t j ’ ,u ~ t , , r L j O L u  t u b  i n : r  ic’i ,mL Lvi l y pe r t , m t i e u ’i t  t t ’ s ; t t o r i  en ,  -

r !t , tc ’ t , h’ n- m i t  iu~t t ’~~j i ’  e: t e ’ej  I i i t d j~;4 f u . ’i ,t to  do w i t h  t I m , - s td i ,) i l i l y  ol

ti l e I .iL’ u i[: t_ ’ ’Ss~ i t  flue s -u c’ e ’ i ,m j, t . ’m s ~ct 5’ I’ u,- I ’, ,u L ’ m i -e l  sit utulm ’ aui , m u t e ;  I y .  ‘[‘h e re- Wa s

‘ t e ’  I . i ’ , ’~ L t ’ m u m , v -r  s e n - c -a l  m :p i m u t t t , n ; , L ’ i t i s  w as -  1 St_i ,,- in sp i t e -  o t  t h e ’ t a c t

t h at  LL r e l c r , t i u ,’ um i u u t r - . i l s  w ’ ’re I t i l e d  w i t h  t , s t s  out ou te r  t a s k s  i .e

ci ’  , t  in  f a c t  L o w  t h a i  i i i ! . ,  , t e k  u t  t u n i ’ 1t t - t L ~~ng ,t e - , : n u r r e - d  o u t l y  m u u d c -r  cond i -

10Pm; ’ O i  u , i s t t , i I  , ‘ O t i s  I . u , m U m I l i t ~ ’, ,‘!~~ , did  u u o t  Let ,f tlm ~,’ i i  t e t u u l i o n  i_t i  t h uc ;t s

, i sk t ,  4 ! m ’ , t u  le ’ , m n ’ ’ ;c .1 ‘ i nn ’ w i t h ; ,  ! l y . N o r  c i t  w ’ -  ‘ tow tha t ,  our  I in d imlgs  lu a v i -

;L n - u t ’ I thy sex - - ‘ o t t o - i ’  t y p -s of ’ ‘ m i t t _ r i o t  w i t  u_ c i t  i - i t m ; j t t  bet  u~~e-d i i i  si uuu ul t , u mu t - t nn us,

I i i ’ ; m i t P ~ ’ - 
‘
~ m V t’t ’i s l C SS , t, I m s ’1) 0 ; S i b i I I t y  L I i . a L  S i i i t _ t l t d l i u ’ u n i i S  ]c’ irlu i lu g of

r , u l  t a sk s  ‘ p u , ’ ’ :- , i , ’1’d t l u t -  I i n r p i ’ t t  m l ; ’ , o h  ‘ , m c I u  task is ; t a t ,  L ! t , m L  s c e nt s  t o

s ri:  t I  l u r t i i t - r  w, r~ - A ~ lu , J ~,’ b y Bn u r n - m t 5 i i i  (], ‘) m , 2 )  w o u l d  ~~I s e u  S t ’ c - i t m  t o

r e t _ - u ’ s - e u  mc; L I m L s  : n t r t , hic i - w u - n’k . i ’ m n~~~t m s ’ t u  in l o i s  m j s ’  s u h j m - c t  ,~ 1 ’ t n t  ‘ I t  t I t l e , - -

p 1 ~ie ‘ :ium tb~’r - I ‘ ‘  t !_ ) w i t l i m ’ i , e n t l, e ’ a r m m ; n s ’  1 ( u  o t h e r  t I i r~ ’~ — p l . a’ e n i u t m t b t ’ t - s

(P ~~t M i , )  L u s t  c u  c a n ed i n  t i m e -  ‘ ‘ nL:s. Af t ,-i ’ n ( )  u t u i n m i t u ’ s , I ’  l e t u t i o n  c u t  I!;,

~ m it ’ n b -  r :  j u t  P t  I. w , , u ’- s n u ; - ,  n o r  ,u I tm m ’ -  r e t  t ’ t ,j o t t  m t  L i i ’ s  s n ’ t _ by  t~ c m ’ I t t ’ i ’ t c m i
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countr’ol g roup  that h ij d  1~ , m e i , u , ’ei Set :  L w j i , l i e i i m t ,  t h e -  jhc m I s  mu , S,,’t NI, being pre—

s e : ’ in the l i s L ,

Th c low corr e- I , t t i a u u ; ’  a c r os s  t a s k s  c o u l d  i a n ’  u_ n tc rp r e t e d  to mean that

t ! ,  ac q u i s i t i on  p r o c e s s e s  [, u r  t ins  d i  f f ’ - ie i~ t t ;m ; , k ~ lu ad l i t t l e  over lap .  Ar

~~t 1s  1,oj u)t in sun ’  war t t heSe b i n d i n g s  s ’ i u p g - S I  ud t h  p o ss i b i l i t y  that the

sub i~~ct s  d c - i i h c r u _ u t c t l ” ’  uncod ’ ~I t i le ’ I : i S l - ’, s ’  d i )  I - t e m p t  1y L i  r t ie e - t  t he  demand s e uf

t he  t , - ; ; t  s , ‘lb~ su hs , : ’, t c ; s t m t  L s a c ; , L c i u u l e c~ u L i  ci t h i s  puss i i i  I i t y  because  liii’

,‘ ari’e 1 at jO~~ m V p r e  ~‘m t s t _ , l t ’ i u , i m d  Lu be Low w i n ,  t h e  I ’ ask s  were -  l e a r n e d  sep ar a t e l y -

‘ibi s I ’ t a d  i , , m ~ C u u t _ t  , l  i p u , , t m m m  t h a t  t l m ~ s ub jects eut co d ed t . l ie  t a u n k s  d i f f e r ’ , n i t t y ,

but i f  h u t S  j s true , i t  w , i t ,  n o t  b e c a u s e  ;;t ”’ i r .,  I t a s ks  w sr t ’  h u ’j n g  l~~ar uu e ’el

S mttatta n eou si~ - A i m m r l : i n , ’c ’ C a t _ m t  ,‘ . , ‘i~ sl u o c u l d  be t  add&nd ; m r  this Il i ac ’ , Typ e  cal ’

r e l e n t  ion  t e m  t a m p , !  t y p e  of n t ’ , u t  i s i l m i  I w e t r e  e. ’ m t l  L t t t u e h , - - J  chro tug hi out  our work .

l i n t cX~ t ’plc- . V d i d  o u t  t O e  L u _ t u t t l e -  sj ’ ,.’, i o ,  I i i  r’ m ’e ’ , , n I  1 t e s t s , ct_ or d id  we u se

L i i , ,  c e t p m I n , i m t y  n a t i on in S t , t t el’, ’ i m ; c , f r e . u j i m ,  m m , ’ y I s ’s  L i m i t  i o n .  F u r t i u e r r u io r e , the

- - m n i i  Sr of v, ’r l) ~, u n i t  s .1 n ‘ - , u c l ’! t a sk  ‘I L I  I u i ’ -, - n .I tb5 L u c k  uif coirnu  ta t  ions

~t Uit _) mtg  t u n e- - , ,  u n y m  ,~ ou:  I b m ,- u u , tm s sty b 1 - due I i t  m I  u - u ’ - m u m  c m ;  in  the ” m t u a t . e r ia l  s

itoh I ’ ’ ft.- ‘ J I L l - r  u~ 0 ‘Li i  t I i ~ ! u _ ’l ’u u ’ o l  r e t ’ S h t m l  l u s t s . Oui work  was s iu t i p l v

r io t , a u m a l y t  i ca l  w i  L i t  re-g ird I a ’  t i p  IS

So~t~e- oi t i n ,’ m i n is I p m u ’i~l i : x  l u m p  ~I , , t  a i’ u ’ I - i t e ’ d  to sm: ud y I I s - , 1 1 0 , ’  s e e s n i d u t

ot  s L i u d y t i t t L ’  ,,~ i~ i i i  He  en  s J I p m h , , ; L m i s k s  ~r is d muitu- nl as i t t m n et li  le .urniis; for rc —

:. n u ~ , u ’  L I_ i , o u i  , u , m i  I t  I r e q ue n c v  j u d u_- , i ‘P t ;  miS d i n t  l~ or st _ -u ou t_ I s’. ‘t n t , a

Sn i,, n ’ i u i ,i t r t , , l  u m -tar k~- d I y t ’ u - u t m j c ’ , ’ i b  t I , ~ c ’r o r s~ tt , u e t u  ,~~ t m ,  i b m  t u ’ S u n ’, i l j t i , O I t  I c O t

did  t i m ’ -  s m m l t j ’ .’C i  s o ’ s “U S e ” I L  t i p ; ’ , on m l - ,  i r- - t  t r i m u !  b t - ’ ,’ o umd ‘t ~ c ’ c u , m i ~~s

to s ’ t u d y  t t t e n  u I , t n m , ’p i f ’  t h e y  , ‘mulm ~~, t j u n m  n t ’ iy s t m t , l i , d  i t  f e u r m : h u ’r when  it  was p r u  -

i eu m t  ‘ t I  n i  thu s, ’e ’ c,i u u d  r i , u l ?  ! ‘ ; t m ’ t h u e r t , n u u S t ’ . e n m u p s t ’ , i u ’i’ u t 1 ’ o .i U  tt lt e t , u m ’ t  t lm a t Lm

;, u ; h ~~e ’ t i  m I ) h m ’ u ; ’  ill l~~~ p - i ’ ,’ , i to “ t u e  I m m m i  5 s e c o m i d s  of s ’ t t m t _ l ’, ’ 1, ,’ ‘u s l i d e  whe n um uor , ’

-- ‘ -p’ -~~~~~~~~~~~ ..-_ -~~~~~~~~~~~~ -~~~~~~~~~~~~~ 
‘ —

~~~~~~~~~~~
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~~~~
-

~~-~~ -~~~~~~--_~~~~~~~~~~~_-————‘
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w~u : ,  , , c . mj l a b l e’ . h I m ’, .  t i i u ’ i m , W m c t l ,( ma ‘,m n , ’ n. t , i i , b  i , , ‘, t . t i ’ i~ue’ncy judg: -- ’m ’.ta) wh ich

a l s i u  d oe  a i m , , ’ f  ~u - j’u~ m c ,  b, t t md D b e ’. U m m d ) m ; ‘ ‘ L  t~~~ ‘ - -~ y ‘~‘L’iu  p r e se u u t e d  , u l u m i e , S a u t t e-

U ’  c It  i t o - i .  i u I  i e t_ 0 1’, i u i (  , ‘ m t  I t  r ,un i : , s :t e e ~ c u t  t i c ,  I ‘sic  t a sk s  ~i re ’ l e a rn ed s i u m m u l -

L a  i ’ ’ ’ o t : s t y  W I t I m  ~~~~~ ; ;l i t l , b e ing  O t e .  u_ n te’d I t_j r P U s e c o n d s ?  I t  would a j t j u c - . t r

t i n  i f  10 o s c o u t e i s eo~~id  go u m t c n s e ’ d  and s t i l l  ;n e r i o ru t i ou ic e w o u l d  li e’ m uch t h e

S d t , i c ’  ,u, 11 ,1. ubs ’~~t’ v~ cu b r l i t ,  s ’i~ h~’ 1 ~~ L,,L,k, k i t s : ,  did mm ui t o c e - u L  -

U m u t i l  t h ese Pt ’ ic ,- si  j i’ - ~
-, L v ,  u ~u, ’m L-~’ ct X I ) t  n t u m i e ’ u p t , m I , - x , i t t t i u i j t  iou , tw e ’

m a L t  rs i:t ~uy ad u m u o u u j s b i  p .m’ ,tjOit . 1  irst , W e  i d V i  m t t t e r l ) b  c i t _ n d  t h u s  I a :L  L i m i t

i m u t e - r b  r i a l  re  I , i h ”j 1j tj e ~ r u t t i s m i n e d  t a ir l y c o u st a i i t  ( r e g a r d  l e s s  n a t  L i m e  n u u i u b u ’ t ’

ol  t~~s’ks b e [ u ’ m t ’ l e mit’ mt .’, l )  ,- t , e un  t ’t , i t  s n i l n l e c t s  d id  u u o t  tr ..md c ’  o i l  s t u dy  t l i t m S

1 . u s ’ K t i  - U t _ m I  .aLn ’, u ,  ., , u i h  ~i , ’ that , if such t r ad e’ o lt  pr ~~c t i ce s  occur i’ m-e I

C l u e ’  L I t n . t Lr i , i l  e ’ eL ’L’e ’ l O L i O f l ”  o h m ,  l i  b t _ -  ,t owe ’r ’ - e h mis the ’ i iu mi ub e± r of t a s k s  ; i t e r e ’a s ’ - ’ ,t

P u -  w ’ re t l i e ’i ’ e ; c m l i ’ I ~-d to I t t t _  OUppus i t  l o t  t l n , i t  t iun suhj sets ’ s t u d  ie’d a l l

i t ’  ‘ ‘ ~~~; cOt .5 sl i de  i i i  .5 1 - t t I ’ h V  c on s i s t e nt  way t r o t ,  L r i c , u l to  t r i a l .  l i u c se’ ’, e ~~id

‘Li t L ‘ n r e s u l t s  u _ c  u; ’ - ’ ,;ue at t u n i n g  ‘i b a si c d s s l u m t i l u t ’ i on  we i u a v e t  mnu mi d e mi bouL s I  r id ,’

t , j m t u c ’ . Ic ’  i t - c ’ e- ü i ’t l c m d t _ ’d t h a t  t,n m -c;tu~~ ,, t h i n ’  sub ~~c e t s  d i d  m iot i . t u m p r o v t , ’ iii pt- r ’

l c ’t ’ m ’ t ~~t t e ’,- o u t  l i e  s i n g l e  t . i s ’k  as’ s ’t , m i d y  u _ i t t - ’ , ’ i , m t c r c ;u s c ’ d  bi yend  5 Si  cond o , t h u  n

t n  r ’  l o r t u  d i d  t i - I  5’_ , j J , t ..it a l l .lu .u r i n g  C i t e -  u ’ X p n u s l m r ’ . p c r i o d  b ey o n d  a su ’ c ’ oi ’el s .

‘I ’ u ; m ,  m ’ n . i y  not  bc  L t t .j c - i h i c - sub ju eLi , m a y  h a y 5  t ; J m , u v u ei IS We’ b t ’ l I u - ~ ’ , i i  t h u  y

did  u m u i d . r s jm: ,u lI , m ; u L m t t ~~ I ’  .uc ’ m t i i u ,~’ e’ t s e v e r a l  t a t ; k m :  . T h m t  is , t h y  u ;; ’. ’el t i m

r u I I ‘ , t e u d y i t t  ;~~~‘- ,; u n  L i , in ~ to  1’ - u t , , li m i t  w ’ - I t h e y  L ‘rued h .t ’:y, ’ t m el  1 St  -

w a ;  . m l  I i , , , - Ut ‘ - ‘ i t ,  0~~~~, l ot ’ j u n  o r : lo ,unet  oil - - ‘ : u n ; ’ , t t  m l i i i! t c a t s ’  ‘ p 1 ’ o m i

b r  ‘~u t ; m t _ ’, j n m d ~~i u n ,.c t m - u _ S . J i t s l w o e ’  L l u ~ -v t ’ t , ,i r - u t _ , ’d itO LI)~ s c e , t u u d  L i i m i l  b r

‘ I ’  C ’ . c i t  m u  u t i t _ i l l  I a t .  ...‘ ‘ i ’  j n - q u i n t ’  Sommi e  mid d i t  j i ’ p n , m i  ~i o s t ) u m u p t  m , m m i ; ;  wI ‘ c h :  tu e

‘‘I t i n  ‘i’ I ; ’  ti -

t i.5V t ’  ‘ n b c - ’.b t o  t ’ ;m~~hm — ‘e t c  h u t s  r t .’ i u o  ~- j 1u i i  I t  i u u d i t , i t m  U p , m I  t h u t ’  ~~~~ t_ u

L i m i t  i - i n ,  n n ’ ( I ’ ’~~~c 1, 3 , 1  I n.e t’ ’ u _ ct 1 ‘ , ~ , 1 t ’ , do, -: , 10 1 ‘i- ,, - J u ,. t in y L~~~~a- ‘ ‘ ; , , I  I ’ m’
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differen t exp lana tory probi cnmu s than does this l i - a r m u m tn 1 i n !  mi S i n g l u  t a s k .

tij ~w,, n i, _ i  , S a t i n s 01 i , i ee  pu s.:les um r l~ming i i :  u~~n m u j u r i e t  ion w i t  i~ t i m e ’  r e s u l t’, f o r

s u _ u e b y -time differences may advise us to main ta in  some r~ s ’ e - r ’~a t i u u u s . For

ex~s m n p lii , c ons ide r  the case ment ioned c n , m r i i n , ’r . R e c o g n i t i o n  pe r fo rmance  mind

l r i t t 1 :msi ’mcy  j u d g i n g  pe’r f o ri u t a nc e  did not im prov e wi th  , X I i ,i a t _ m t’ . pe r iod s be-

yond i seconds.  ~ CL , whe n bot h tasks w e- r i - L’~m r i ,~ J S I u ” u m !  t m i u m e ’ t _ u u s l y  w i t h  a

e xposure , pe r t or manc e was poor er than when et,,t_ IC W a , ,  i~~ -~ r m m u .-d s ing l y .

It  is almost as If ,i sy ms . r g isti c react io n o c c u rs  wh i m , two or l o r e  t asks  dIe

i , u n u i ta neous I > ,  and t i ;~ laws of st ud y L i m o ’  w l ’ J  e l m  i t _ o ld  I or t h e  S i n g le

t m - ohm ;m m mi y  sot , t , i w t m - - m~ ~
‘ic the law s whui -o h w i l l  eimre rc l c . I t o t ’ t i le  s i u m t u l t a n e o u s

.‘ m u t i l t _ g  01 two or nu iui .

One o ther f ind ing  is r~ la Led both to stud y-tim e effect s and to dif ’

f m t t e ; m t j . mil ,srico d iri g Whi~ n two i i  “tore tasks w e r e  I ,  t i r n m . ’cI s i m u l t a ne o u s l y ,

L i t _ c  n t e S ’ ,’ml c : e c u t  t j s ’k  to l i .  j’ c : c - ’i l . i c . d i i m ’gi’ a d u _ i t  p e r t c ’ r t ; .- u u i e i ’  m i t ’  t i m e  o t l u n , r

i. t s ’k , ,  more t itan L L I m i S  u _ n  sa L i  t a sk  wt ,~s no t  i i , : ’m , l v e t d  . I t_t i thm e’i.’mtmo re , r u n e - a l l
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